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AGCS family : 
now expanded 
to 11 devices — 
see box at right 

or details. 





Finally, graphics to match 
your imagination...now more than ever. 


INTRODUCING THE FIRST 


EFFECTIVELY PARTITIONED 
VIS] ARCHITECTURE FOR 
TRULY FLEXIBLE GRAPHICS 
SYSTEMS DESIGN 


Imagine a graphics architecture so 
powerful, you can achieve 16K-by-16K reso- 
lution. So effective, you can add virtually 
unlimited planes of color without degrading 
performance. So flexible, you can integrate 
it into an existing design or use it to build an 
entire range of new systems. 

That's the Advanced Graphics Chip Set 
from National Semiconductor. 

By using a multiple-chip, modular 
approach, the Advanced Graphics Chip Set 
avoids the design compromises and limita- 
tions of single-chip solutions. 

That gives you two unprecedented bene- 
fits: performance and flexibility 

Which means you can design exactly 
the type of system you need with exactly 
the level of performance your applica- 
® tion demands. 

For example, you can integrate 
part of the chip set with an existing 
general-purpose microprocessor for 
a low-end display. 

Or you can utilize the chip set's full capa- 
bilities for a high-end, high-performance, 
high-resolution CAE/CAD workstation 
or laser printer — with virtually unlimited 
planes of color. Yet with the same high- 
speed performance as a black-and-white 
application. 

In fact, you can design an entire range 
of graphics systems without having to 
‘reinvent the wheel’ each time, by using the 
same hardware building blocks and the 
same central software in each of the systems. 





© National Semiconductor 1987 


THE ADVANCED GRAPHICS CHIP SET 


Now expanded for even more design 
flexibility and freedom. 


2 BitBlt Processing Units (BPUs ). 20-MHz 
devices that control data movements within their 
own dedicated memory planes or between those 
planes and other memory planes in multi-color 
systems. AVAILABLE NOW. 

4 Video Clock Generators (VCGs).Timing and 
control generators providing all the synchronization 
signals needed by a graphics system. Pin-program- 
mable pixel frequencies for both low-frequency 
(125 MHz) and high-frequency (225 MHz) 
applications. AVAILABLE NOW. 

2 Video Shift Registers (VSRs). 
Parallel-to-serial shift registers 
capable of serial-output rates up to ADDRESS 
225 MHz. Compatible with 1OK ECL | C 
outputs or with 100K ECL outputs. 
AVAILABLE NOW, : 

3 Video RAM Controllers (VRCs). 
Memory-array controllers for dual- 
port video RAMs from 256K to 4 Mbits, 


including dual-access arbitration logic for multiple- 
CPU applications. AVAILABLE NOW. 

Atotal of 11 chips — all introduced in a single 
year between Siggraph 1986 and Siggraph 1987. An 
unmatched commitment to graphics system design. 

And soon another family member, now in beta- 
site testing: Raster Graphics Processor (RGP). 

A fully programmable, high-performance micro- 
processor specially tuned for graphics applications. 


All devices available in PLCCs. 


UNLIMITED COLOR 
PLANES 


MUX’D ADDRESS 


PLANE CONTROL 
CONTROLLER DATA 





modular approach, its open architecture, 
and its programmability: It gives you 
graphics without limits. It gives you true 
design freedom. It gives you the opportunity, 
for the first time, to design a graphics sys- 
tem “custom fit” to your exact specifications. 
So what are you waiting for? If you're 
tired of those limited single-chip solutions 
bogging down your designs, take a look 
at the Advanced Graphics Chip Set. And learn 
how you can design a graphics system 
to match your needs. .. as well as your 
imagination. 
For more information and avail- 


THE MULTIPLE-CHIP 
SECRET 


The secret to all this flexibility and 
performance is our unique multiple-chip, 
modular approach. Rather than trying to 
squeeze all the important graphics functions 
onto a single chip — which would require 
some significant design and performance 
compromises — we ve partitioned appro- 
priate functions onto individual building- 
block ICs. This allows us to optimize the 
design of each chip, and allows you to 
optimize your own design for your particular 


application. — abilities, just contact your local National 
GRAPHICS erent Sales Engineer or write: 
WITHOUT LIMITS National Semiconductor 


Advanced Graphics, MS 23-200 
P.O. Box 58090 
Santa Clara, CA 95052-8090 


What matters most about the Advanced 
Graphics Chip Set, of course, is what it 
does for you. And that answer is clear when 
you consider its high performance, its 


National 
Semiconductor 
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Component evaluation convenience. 

Designed for your IBM PC, the ISDN Express Card™ enables you to evaluate twelve 
different voice and data interface components, Within minutes, you Can simulate network 
configurations and monitor or control the state of any device on the board, Your desiqner 

kit includes a fully featured board, hightevel menu-driven software and a comprehensive 
users Manual. Mitel Semiconductor is the industry leader with the most complete 
line of digital communications Components. If you want to evaluate the best 
components and get your product to market fast, call 1-800-267-6244 now. 
United States San Mego CA G1 276-4 ¢ Sa dase CA (408) AGS TET e Oakbraak Ho (a1 SF4-aaa0 © Safar FL (dood a2 bana) 
Europe Desnah + 45 1612966 «West Gennany ¢ Ad FPP TOtS 22 « Uaited Kingdom South Wales + 44 297440000 
Canada 360 Legget Onve Kanata Ontatio Canada Ko ENO (GEA SA 5650 
IBAY PC 1s a registered (ademuich of International Business Machiies Corpar ata 
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Cc major stories 
is nothing new for 


Larry Curran, our Boston- 
based veteran who covers 
computers and communi- 
cations developments 
along the East Coast. His 
latest contribution is the 
Technology to Watch on 
BBN Advanced Computer 
Inc.’s new Butterfly devel- 
opments on p.77 of this 
issue. In the article, he in- 
terprets how important 
BBN’s _ parallel-processing 
architecture and new 
Mach 1000 operating sys- 
tem are to a computer industry that ap- 
pears to be migrating to parallel pro- 
cessing for engineering and scientific 
applications. 

Larry has spent a dozen of his 25 
years in the business tracking the indus- 
try for Electronics. “I think my experi- 
ence gives me a Special perspective 
that’s reflected in my coverage,” he 
says. “I was in on the milestone an- 
nouncements, such as Digital Equip- 
ment Corp.’s PDP-11/70 in the early 
1970s and Data General Corp.’s Micro- 
nova in the mid 1970s. And from our 
Los Angeles bureau, I also covered Mo- 
torola Inc. in Phoenix—when it was a 
pioneer in emitter-coupled logic in the 
late 1960s and early 1970s, and ECL was 
supposed to take over the world.” 

Also while in Los Angeles, Larry was 
in on such major developments as ion- 
implantation as a new technology to 
boost the speed of MOS devices, and the 
emergence of what was then Rockwell’s 
Autonetics division as a the first U.S. 
supplier of MOS calculator circuits to 
Japan’s Sharp Corp. Those latter devel- 
opments all came in the early 1970s, and 
Larry was on top of them from our 
West Coast base, where Larry Waller 
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CURRAN: Keeping focused on 
the computer business. 


PUBLISHER’S LETTER 


now holds forth. After he 
was transferred to Bos- 
ton, where the climate 
seems to favor computer 
companies more than 
semiconductor firms, Cur- 
ran anchored what was 
probably the earliest spe- 
clal on personal comput- 
ing more than a decade 
ago. That opus ran in a 

1976 issue—some seven 
years before the IBM PC 
turned the personal-com- 
puting world upside down. 

And the beat goes on 
for Larry now that he is 
covering computers from that important 
hub of the industry. Since rejoining 
Electronics April 1, Larry has reported 
on Apollo's booming growth in work 
stations, Data General’s plans to recov- 
er from recent setbacks, and Digital 
Equipment’s major new MicroVAX 
3500/3600 family. 

He finds a special challenge in his 
computer beat. “Unlike semiconductor 
companies, computer manufacturers his- 
torically don’t leak information about 
products in development before the ink 
is dry on the back-of-the-envelope de- 
sign.” But he believes that this guarded 
stance lends zest to his job as he applies 
the Electronics touch to the story he’s 
covering: finding the unique angle, be it 
innovative use of semiconductors, pack- 
aging, architecture, or software, then 
putting it all in perspective. 

Right now, he says, the computer 
bandwagon is rolling for reduced-in- 
struction-set architectures. But Larry is 
skeptical. “I saw one sure thing, ECL, 
fail to win everything in sight because 
MOS moved so quickly. While I’m sure 
RISC is finding its niche, experience 
tells me it will face a challenging tech- 
nology before long.” 
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Newsletters 


Electronics, 21 

e Intel’s 80386 outdoes Motorola’s 
68020 in head-to-head tests... 
e...as the latest 82-bit 
microprocessors hit the street 

e Apollo’s new server locks out 
users that don’t have ‘keys’ 


International, 49 

e Kast Germans get a 256-Kbit 
DRAM into production 

e Fuji Electric crams autofocus 
system on one chip 


ASICs, 31 
ASIC houses rush to add analog 
functions to their cell libraries 


Telecommunications, 32 
ISDN generates noise and some 
signal at Geneva 


The market, 32 
After the crash: the small 


companies are hurting 


Supercomputers, 33 

e The U.S. gets stronger in 
supercomputers as ETA Systems 
expands its family 

e Another new supercomputer 
company aims at real-time market 


Chip processing, 34 

NEC uses X rays to draw 0.2-4m 
lines, surpassing the German 
work in X-ray lithography 


IC testing, 38 
IBM tests silicon chips by 
photoemissive sampling 


Relational data bases, 38 
Forget software: here’s a 
coprocessor that’s a data base 


Software, 42 
Why AT&T and Sun hooked up on 
a standard Unix 


COVER: Calay aims to use CAD data to build and load boards, 61 
Its new work station will take a giant step toward full automation in 
pe-board manufacturing; it converts CAD data for use in both board 
production and stuffing. It also brings single-keystroke commands to 
pe-board computer-aided manufacturing 


e The rise and fall and rise of Calay, 64 

In serious financial straits a year ago, Calay has started to turn 
around, thanks to new ownership and the ministrations of corporate 
doctor Peter J. Shaw | 


e Now, will CAM finally catch on? 65 

Automation of pc-board production gets closer as CAM stations link up 
with CAD stations on the front end and laser phototools and other 
production equipment on the back end. But designers are slowing the 
process by objecting to CAD data going to the factory floor 


Edge finds a way to run two operating systems side by side, 68 
Its Symetrix architecture lets Unix and Pick run as peers with no 
degradation in the performance of either one. Symetrix is designed 
for Edge computers and other machines based on the 68000 
microprocessor family—but it could be adapted for other processor 
instruction sets 


Here comes high-powered Unix for multiple CPUs, 77 

BBN Advanced Computers is building a multiprocessing Unix around 
Carnegie Mellon’s Mach operating-system kernel and Butterfly Plus 
hardware to run it. Mach will be offered along with BBN’s proprietary 
Chrysalis operating system 


Technology Update, 80 

Ferranti is busy with its bipolar arrays ...The XP minisupercomputer 
keeps Convex rolling... IDT reworks its 32-bit-slice processor ... 
...TI’s 1-Mbit EPROM to use contactless array 


PROBING THE NEWS 


LSI Logic’s giant array breaks the record for usable gates, 55 
Its new chip carries 236,880 gates, 100,000 of which can be routed in a 
practical design thanks to three levels of metal interconnect. The 
market for such huge gate arrays may be limited, but several other 
chip makers plan to follow with arrays of similar density 


How Thomson aims to build a world-class TV business, 57 
Since its recent acquisitions, the consumer television business has 
become central to the French conglomerate’s future. That’s why it’s 
moving to fend off the Japanese TV manufacturers and their planned 
next-generation high-definition TV 
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NEW PRODUCTS 


Newsletter, 25 
@ NEC cache-controller chips can 
run 82 gigabytes... 

e... while TI’s cache-tag chip 
works with the 68030 at 40 MHz 
e AST’s personal computer runs 
like a PS/2 but uses 
AT-compatible boards 


Semiconductors, 89 
e Zymos Poach ATF-B chip set 
eliminates supplementary TTL 
chips needed to clone PC ATs and 
cuts motherboard costs 

@ CMOS FIFO memories from 
Thomson-Mostek run at 40 MHz 
e Xilinx hikes gate-array density 
fourfold to 9,000 gates 

e Power monitoring chips from 
Maxim can replace up to 10 ICs 






















Comdex Preview, 93 

e Micropolis 54%4-in. drive stores 
765 Mbytes at a cost of $3 

per million bytes 

e The 4800 series work stations 
from Tektronix draw 340,000 3-d 
vectors a second at the top end 

e Univision’s color-graphics board 
handles high resolution 


Design & Test, 97 

e Metme cuts four months off DSP 
development time by letting 
designers see results in real time 














Military/Aerospace 
Newsletter, 85 

e Now Ada has a real-time 
operating system 

e TRW sees first silicon on a Phase 
2 VHSIC memory chip 

e DARPA scrambles to find the 
money for a superconductor 
research program 

e United Technologies to add linear 
bipolar chips to its military line 
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Publisher’s Letter, 3 
Our man in Boston, Larry Curran, 
has been in the center of 
electronics coverage since the late 
1960s—and that gives him a 
special perspective, he says 


FYI, 8 

‘Unfortunately, AI was just wildly 
oversold,’ says Yale’s Schank; ‘we 
have to give it time to get beyond 
the expert-system metaphor, 
which was a mistake’ 


















People, 12 
Who would have picked IBM’s 
Mueller and Bednorz for a Nobel 


Prize a year ago? 


Electronics Week, 104 

e The NBS finds a way to improve 
superconductor contacts 

e Verbatim coats disks with 
Teflon for protection 

e Lasa introduces fast ASIC- 
manufacturing system 

e Seeq and National team 

on EEPROMS 
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INTERNATIONAL 


International Week, 50C 

e Japan: NEC's 1.544-gigabits/s 
optical communications link has 
four times the capacity 

of current systems 

e Korea: Samsung gets a license 
to build Toshiba VCRs 

e Japan: Equipment budget for 
NTT goes up; computers alone 
jump almost 20% to 98 billion yen 
e UK: Two telecom companies 
pair up for ISDN 

e China: EDS in a joint venture to 
build data-management system 
for 1990 Asian games 

e Australia: Nixdorf takes the 
_lead in point-of-sale systems 






New Products, 50E 
e Thomson’s ZTO thyristors push 
switching frequency to 20 KHz, 
opening the door to high-power, 
high-frequency applications 

e Mitsubishi’s 16-bit 
microprocessors achieve 
instruction-cycle times 

as low as 0.25 us 


















,..It’s about time! 


Macrochip—The analog ASIC solution 


Leading-edge system designs require 
powerful IC solutions. As an analog cir- 
cuit designer, you are challenged to 
meet system requirements—per- 
formance, miniaturization, reliability 
and cost—on time 
and within budget. 
The solution— 
Macrochip. 


The benefits of true 
semicustom analog 


Ferranti Interdesign 
brings all the benefits of true semi- 
custom IC technology to analog circuit 
designers, because the Macrochip, like 
Gate Arrays, require customization of 
only the metal mask to implement even 
the most sophisticated analog design. 
Your benefits—Assured performance, 
design flexibility and low development 
costs. 


Semicustom analog means powerful 
reductions in both cost and turn- 
around time 


Integration of a typical analog Macro- 

chip, from completed layout to proto- 

types, starts at $1,800.00 with a turn- 
around time of 4 weeks. Compare that 
to standard cell or full custom! 


Our broad selection of Macrochip arrays 
will let you choose the chip that match- 
es your circuit complexity without hav- 
ing to pay for unused 
silicon! The Result— 
A cost effective solu- 
tion from  develop- 
ment through produc- 
tion. 


Macrochip—A grow- 
ing family 


The Macrochip series now offers the 
designer a family of gridded arrays with 
various component counts and a repeat- 
ed cell structure common to all arrays, 
providing optimum array sizes for any 
analog design, while permitting the 








The present Macrochip family of nine 
20V bipolar arrays with f, of 400MHz 


(small NPNs) is expanding to include a 


family of 40V bipolar arrays with a 
selection of MOS capacitors and high 


value implant resistors. This allows you 


to use the Macrochip in a broad range 


Schematic Capture using 
FutureNet with Ferranti 
Interdesign Symbol 
libraries 


of standard, as well as high-voltage, 
low-current linear applications. Further 
enhancements to the Macrochip family 
will soon be available from Ferranti 
Interdesign for even 
higher-performance 
linear applications. 


Complete CAE sup- 
port for Industry- 
Standard work- 
stations. 


Macrochip is fully supported for 
schematic capture, simulation and 
layout with Ferranti Interdesign 
libraries, using FutureNet®/PSpice™, 
Analog Workbench™, PC Workbench™ 
or Mentor™ software. Ferranti Inter- 
design libraries consist of extensive 
Macrochip device symbols and Macro 
subcircuit libraries, models for the 
various versions of Spice and layout 


Circuit Simulation using 
PC Workbench with Fer- 
ranti Interdesign Circuit 
Models 


databases—all provided to our cus- 
tomers free of charge. 


A continually expanding analog cell 


library. 


Another powerful feature of Macrochip 








library. Predesigned analog circuit func- 
tions such as op amps, comparators, 
sample and hold circuits and timers give 
you the flexibility to design hierarchic- 
ally from sub-system level to transistor 
level—whichever suits your circuit re- 
quirements. 


The power of experience. 


Ferranti Interdesign brings the ex- 
perience of over 2,500 analog integra- 
tions to meet your analog ASIC re- 
quirements. That's more semi-custom 
analog integrations than anyone in the 
industry! 


Let Macrochip unleash the power of 
your system design today by contacting 
a local sales representative, an Authorized 


Analog Simulation using 
MSpice on Mentor with 
Ferranti Interdesign Cir- 
cuit Models 


Design Center, or call Ferranti 

Interdesign direct at (408) 438-2900. 
FREEOFFER si 

Macrochip Demo Diskette* 

| For a visual demonstration illustrating the 


| ease of analog semicustom using Macrochip, 
| fill in the coupon below, and mail it to: 


| Ferranti Interdesign Inc. 
1500 Green Hills Road 
Scotts Valley, CA 95066 


| 

: Name 
Position 
| Company 
| Address 
| 
| 
| 
| 








City/State/Zip 
Country/Phone 


“5 % "floppy disk—requires IBM PC or compatible with 
EGA or better. 
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| 
| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
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is our continually expanding Macro cell Ferranti Interdesign Inc 


transfer of designs between arrays. 


FutureNet is a registered trademark of the FutureNet Corp. PSpice is a trademark of 
the MicroSim Corp. Analog Workbench and PC Workbench are trademarks of Analog 
Design Tools Inc. Mentor is a trademark of the Mentor Graphics Corp. 
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Gain application flexibility 
and reduce your project 
costs with shorter design 
cycles by using the 
enhanced CA80C85B CMOS 
microprocessor. 


Featuring: 


— 6 MHZ speed 

— Full TTL compatible 1/0 

— Pin and functional 
replacement for NMOS 
8085A 

— Supports extended 
8085A instruction set 

— Large base of installed 
software 

— 883B screened military 
parts available 


Take advantage of our high 
speed CA80C85B micro- 
processor, upgraded for the 
demands of modern tech- 
nology 


Give new life to your products 

by calling: 

Europe (UK) (0272)-277332 
Fax (0272)-299393 

USA 1-800-267-7231 

Canada (613) 836-1014 
Fax (613) 831-1742 
TLX ~ 053-4501 
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‘Unfortunately, AI was just wildly 
oversold,’ says Yale’s Schank; ‘we have 
to give it time to get beyond the expert 
system metaphor, which was a mistake’ 
o far, the eehnaieey of artificial 


_ S hrtcilizence has done a far better 
| job of generating magazine headlines 
than it has of building a marketplace. 
AI as a business has thoroughly con- 
_| fused everyone from venture capitalists 
to corporate management, but this 
“| muddle may have reached new heights 
} this month. Expectations have gotten 
way ahead of reality in expert systems, 
reported the Oct. 19th Forbes. When 
firms tried to use AI to build expert 
systems, they’ve come a cropper. 

4} But just one week earlier, the Oct. 
12th Fortune had declared: “Expert systems are now in the 
mainsteam computer world; companies are using them to help 
novices do everything from approving loans to hunting ene- 
my submarines.” Dataquest says companies will spend $250 
million on software alone to develop expert systems this year, 
a market that will grow to $700 million by 1990. The truth lies 
somewhere between these two points of view. 

Yes, yes, you're saying, but hasn’t Electronics chased this 
same pie in the sky? Yes and no. We have written many a 
word on the subject of expert systems, notably in 1985 when 
the excitement peaked. But by a year ago, it became clear to 
us that problems were cropping up. We asked in an August 
7, 1986, cover story: ‘What’s holding back expert systems?’ 
Forbes estimated that investors were seduced into pouring 
$440 million into startup companies, yet barely 100 major 
expert systems have been installed. 

One of the best rundowns on AI I’ve heard recently came 
from Yale professor Roger C. Schank at Technologic’s fall 
conference in Boston: “Unfortunately, AI was just wildly 
oversold. It didn’t get where it said it was going, because the 
party line was that rule-based systems and knowledge engi- 
neering was what AI was all about.” He was aghast to find 
people thought AI could be reduced to a series of toolkits. 

Part of the problem is that things move into the commer- 
cial world before they’re ready, Schank says. “It’s important 
now to give AI time to get beyond the expert-system meta- 
phor, which was a mistake. The business world absolutely 
must have patience.” He predicts, though, “AI is going where 
it was always going. We’re going to make very interesting 
machines to talk to, and to listen to.” I’m optimistic too, but I 
agree with Forbes: “the challenge for industry now is to stop 
dreaming of the ultimate payoff and start looking around for 
more opportunities closer to home.” ROBERT W. HENKEL 
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If you were ITT and had to automate 
power monitoring and control systems 
for telephone power plants, who would 
you turn to? And what if you were Bell 
Canada and your purpose was to auto- 
mate the company’s trouble reporting, 
analysis, and control procedures? Or 
suppose you were the Allright Parking 
Company and had to automate the data 
acquisition and distributed control of 

a large number of parking facilities? 

If you knew what those companies 
know, you would do what they did. You 
would turn to FORTH, Inc. because you’d 
know that they have the real-time soft- 
ware capabilities that such automation 
programs require—as well as Custom 
Applications, Software/Hardware Inte- 





THE 


PROBLEM 
OLVERS 


gration, Installation and Training, Ongo- 
ing Maintenance, and Hot Line Support. 
And if yours is not a custom appli- 
cation, FORTH, Inc. also offers its power- 
ful family of polyFORTH software and 












OFTWARE 


related hardware products. These inter- 
active development tools are compatible 
with the most popular computers from 
microprocessors to super-minis. 

So, for applications-oriented 
products or expert help with your auto- 
mation project, do what the major corpo- 
rations are doing. Turn to FORTH, Inc., 
the “software problem solvers” who 
understand such real-time applications 
as process control, robotics, digital signal 
processing, machine vision, data acquisi- 
tion and analysis, and networking. 

FORTH, Inc. gives you the option— 
product or custom services. FORTH will 
do it all for you, or provide you with a 
product to solve your problem. You make 
the decision. 
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[Have a salesman call me. FORTH, Inc. 


FORTH, Inc., 111 N. Sepulveda Blvd., Manhattan Beach, CA 90266. 
Phone: 800-55-FORTH. Inside California: (213) 372-8493. 


CL) Please send me your brochure that describes 
the polyFORTH family of products and 


your custom services. 


Name/Title 








Company/Division 


C1 have an application in mind, which 
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State 
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You can do something about 
pollution: Join the Woodsy 
Team and pledge 
to help keep your 
environment 
clean. 





Forest Service-USDA 
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NEW YORK 
f anyone had suggested 
a year ago that the 1987 
Nobel Prize for Physics 
would go to two men 
studying high-temperature 
superconductivity, the very 
idea would have drawn 
blank stares. But what a 
difference a year makes— 
just ask J. Georg Bednorz 
and K. Alex Mueller, the 
1987 winners. 

In 1986 superconductiv- 
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WHO’D HAVE PICKED THEM 
FOR A NOBEL A YEAR AGO? 









ity was a Stalled technol- LAUREATES. Mueller, left, and Bednorz are the second IBM 
ogy, an obscure area of pair to win the Nobel Prize for Physics in as many years. 


physics that hadn’t en- 

joyed a major advance in a dozen years. 
But then the two IBM Corp. physicists, 
who had been studying a group of ce- 
ramic materials in their Zurich labs for 
almost three years, discovered that the 
oxides were superconductors. Over- 
night, it changed their world. 

Ironically, the two laureates have 
spent most of their careers working in 
other fields. They only recently turned 
their attention to superconductivity. 

Both Bednorz, 37, and Mueller, 60, 
earned doctorates from the Swiss Feder- 
al Institute of Technology. Neither has 
worked in industry anywhere but at 
IBM. Mueller has become well-known 
during his 23 years at IBM, but Bednorz 
is a comparative newcomer. Their close 
collaboration began in 1985, when 
Mueller decided to devote his undivided 
attention to superconductivity research. 
Together they made one of the most 
important discoveries the physics com- 
munity had seen in decades. 

Bednorz and Mueller found that the 
materials, oxides of copper, lanthanum, 
strontium, and barium, became super- 
conductive at record high temperatures. 
They pushed the ceiling, then 28 K, to 
over 35 K. That set off a flurry of activ- 
ity as researchers the world over raced 
to verify and improve upon the work 
begun in Zurich. Record highs climbed 
up the Kelvin scale, and within six 
months, claims of superconductivity at 
90 K and higher were routine. ‘“We 
broke an enormous psychological barri- 
er,’ says Mueller. 

Mueller is an IBM Fellow, one of only 
about two dozen in the company’s four 
research labs worldwide, and as such 
has free rein to work on projects of his 
choice at his own pace. That freedom 
allowed the Mueller-Bednorz collabora- 
tion to pursue a seemingly bizarre 
course, Says Paul Horn, manager of sta- 


tistical mechanics at IBM’s Thomas J. 
Watson Research Center in Yorktown 
Heights, N. Y. Horn is closely involved 
with the ongoing superconductivity re- 
search at the Watson center. “Nobody 
could have predicted this [develop- 
ment],” Horn says. “It’s only because 
[Mueller] had the complete freedom to 
go off in a direction that only Alex 
would have chosen.” 

Almost as stunning as the speed of 
the developments was the speed with 
which the Royal Swedish Academy of 
Sciences in Stockholm granted the 
award, which was announced on Oct. 14. 
Scientists often wait years before being 
recognized for their work. Last year’s 
winners, for example, Gerd Binnig and 
Heinrich Rohrer, who also work at 
IBM’s Zurich labs, waited five years af- 
ter they invented the scanning tunneling 
microscope. 

But the enormity of the superconduc- 
tivity breakthrough had many insiders 
wondering whether Bednorz and 
Mueller would get the award this year. 
“T think it’s extraordinary that we got 
the prize so short after our discovery,” 
Mueller says. But Bednorz says he is 
more relieved than surprised. “My reac- 
tion is like, we knew about the specula- 
tion and now it’s over,” he says. “The 
tension is gone.” 

Bednorz, who joined IBM just five 
years ago, says he plans to use some of 
his half of the $350,000 prize “to try to 
buy a house.” Mueller, who has spent 24 
years with IBM, working in both the U.S. 
and Switzerland, says, “I already have a 
house—but I have a mortgage, too.” 

Both also say their superconductivity 
work is far from over. Tough problems 
remain: for example, can the brittle ce- 
ramics be made into wire? “It’s like 
making a wire out of a toilet bowl,” 
says Horn. -Tobias Naegele 
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Cramped for space? 


Giiwectaactieltcluelas 
snap action switch. 
Fits where other switches won't 
...or cant. 
So small, a lot of them 
will fit into your 
densely packed PC board. 
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Problem. A major order for high performance, 
high precision DCCTs (Direct Current — Current 
Transformer) called for 100% functional checking 
of each PCB-based unit. However, the test and 
measurement set-up should not become redun- 
dant once the order had been completed. 


Analysis. Essentially, the DCCT is a 600A to 65kA 
pulsatory current meter with a accuracy of 

+ /— 5bppm. The order (575 units) was for current 
control of the LEP (Large Electron Positron) 

at the European Laboratory of Particle Physics, 
CERN, in Geneva. 





Ourcustomer, Holec — oneof the world’s leading 
manufacturers of computerized control equip- 
ment for high energy applications, developed a 
CAT (Computer Aided Testing) system in which 
a hierarchal instrument controller communicates 
with a lower-level measurement sub-system via a 
GPIB-interface. Measurement protocols stored 
in the controller provide a library of selectable 
measurement cycles. 


Action. Using instruments from its comprehensive 
Test & Measurement programme, Philips confi- 


Fluke 1722 GPIB controller 


PM 3305 
Counter | | Oscillo- PM 8154 
Plotter 
scope 


Switching matrix 
System 21 modules 





PHILIPS 


Universal System Testing 


gured the lower-level sub-system with: a PM 5190 
synthesizer; a PM 3305 DSO with PM 8154 plot- 
ter; a PM 2534 DMM; and a switching matrix 
comprising 18 System 21 modules (12 universal 
switches, 2 coaxial switches, 2 user adapter units 
and 2 master units). 


Evaluation. Holec’s CAT-system can now perform 
up to 112 measurements per cycle. Each of 32 
measurement points on the PCB under test are 
accessible for 3 instruments. It also has 16 chan- 
nels available for random measurements. 

And being a fully automated test routine, once the 
PCB is connected to the CAT system all measure- 
ments are performed qualitively, quantitively and 
economically. 





Most important, when the sub-system is no 
longer needed for PCB testing, it can easily be re- 
configured for other test purposes. 


MADE TO MEASURE 


One of the world’s largest electronics companies, 
Philips is both a major manufacturer and user of an 
extremely broad range of test and measurement instru- 
mentation. Thus we are uniquely qualified to develop 
cost-effective solutions that meet your system needs, 
perfectly. 


For further details call your local Philips office or write to: 
PhilipsI&E, T&M department, Building HKF70, 5600 MD Eindhoven, 
The Netherlands; Austria (222) 629 141; Belgium (2) 5256692/94: 
Denmark (1) 572222; Finland (0) 5257225; France (1) 49428000; 
Germany (561) 5010; Great Britain (0223) 358866; Ireland (1) 
693355; Italy (39) 3635 240/8/9; Netherlands (40):782808; 
Norway (2) 680200; Portugal (1) 683121; Spain (1) 4042200; 
Sweden (8) 7821800; Switzerland (1) 4882211. 


Advanced technology 
made to measure 








CMOS 


Processes 


On time. Guaranteed. 


Megarad tolerant IC’s: for product 
reliability under extreme adverse 
conditions. Semiconductor foundry 
service: manufacturing to meet 
demanding schedules. Orbit Semicon- 
ductor, the specialists in hi-reliability 
CMOS processes, brings you both. 


You supply the database tape of an 
I.C. designed to be Rad Hard. We'll 
do the rest. 

Orbit’s Rad Tolerant process is 
P-well, non-isoplanar silicon gate CMOS 
with channel stops and thin oxide 
extentions. 


Our processing capabilities allow us 
to achieve feature sizes to the 2 micron 
level, and deliver packaged units that 
meet requirements of Mil Std 883-C. 


Make Orbit Semiconductor your 
manufacturing source for Megarad 


tolerant CMOS processes, custom 
process development, Charge Coupled 
Devices (CCD’s); and get our standard 
on-time guarantee. 


To find out more, contact Technical 
Marketing. Orbit Semiconductor. 1230 
Bordeaux Drive. Sunnyvale, CA 94089. 
TWX 910-339-9307, FAX (408) 
747-1263. Or call (800) 331-4617, in 
California (800) 647-0222, (408) 
744-1800. 





A subsidiary of Orbit Instrument Corporation. 


What others promise, we guarantee. 


REGIONAL REPRESENATIVES: Long Island and North New Jersey (516)360-0940, (201)335-0680 — Northeastern U.S. (301)356-9500, (612)854-7550, (609)428-6060, (617)894-4550 
— Western U.S. (714)253-4626, (619)741-0496, (602)996-0635, (602)293-1220, (505)888-0800, (303)530-4520 — Northern California (408)973-1890. 


INTERNATIONAL REPRESENTATIVES: U.K. and Europe Phone 44-295-61 138, Tlx 838785 TOBY G, Fax 44-295-61 130 —Scandinavian Countries Phone 46-8-7836640, Tlx 12483 ACTABS, 
Fax 46-8-653190 — Israel Phone 972-52-551313, Tlx 342541 CANER IL, Fax 972-52-543890 — Australia Phone 61-8-2235802, Tlx AA89141 UNIVAD, Fax 61-8-2240464. 
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Electronics targets 


military electronics in 
November. 


In the November 26th issue, 
Electronics mobilizes its 
forces to examine the 
Microwave/ Millimeter-Wave 
IC (MIMIC) Program. 

And they'll be battling questions 
like: What will MIMIC do for GaAs? 
Which companies will be front-line 
contenders for the $500 million 
government program? And what 
strategies will they be using as they 
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arm themselves for the first defini- 
tion and development phase. 

In addition, our editors will also 
take an in-depth look at new mil- 
itary technology advances and their 
impact on the commercial sector. 

It's an issue of Such importance 
that readers will fight to read it. And 
an issue that advertisers targeting 
the military electronics market will 
want to include as an important part 











of their advertising program. 

It promises to be a special issue 
that commands attention. Don't 
miss it! 

Closing Date: November 2, 1987 
Recruitment: November 9, 1987 
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SMC° has the world’s broadest line of 
high-performance floppy disk controller ICs. 


Your design options are 
plentiful at Standard Microsystems. 
Long the industry leader in 
data separators, we now offer the 

world’s widest selection of high- 
performance 765-based floppy 
disk controller ICs. Whatever your 
application, we have a cost- 
effective design solution—in the 
packages you want, quantities you 
need and available for 
immediate delivery. 

For IBM® compatible PCs 
already in production, SMC® offers 
such industry standards as the 
FDC765A and 765A-2. Ask for them 
in PLCC or hermetic packages. 

For home computers, low-cost 


XTs™ and the newest AT® compatibles, 


our FDC9268 with built-in high 
performance data separator and 
write precompensation is the 
industry's lowest priced solution 


SMC® is a registered trademark of Standard Microsystems Corporation. 


and available off the shelf. 

For high-performance 
workstations, super minicomputers 
and other applications demanding 


the ultimate in data integrity, SMC®s 


FDC92C81 Dual Gain Analog data 
separator with on-chip write 
precompensation and clock 
generator is an excellent choice. 
For laptops, choose our low- 


power industry standard CMOS 
FDC72C65 and any one of our 
CMOS data separators. While our 
high-speed FDC92C81 is ideal for 
floppy format tape. 

But that's just the beginning. 
There are many other good reasons 
to specify SMC®, from our patented 
data separator technology (our 
FDC9216 was the first of its kind) 
to our licensed NEC compatibility. 
For all the details, call: (516) 273- 
3100. Or return the coupon. 


[ Yes! | would like more information on SMC®’s family of FDC products. | 


(] 765 based Floppy Disk Controllers 


[] Floppy Disk Data Separators, Digital or Analog 


[] Other 
(please specify) 


Address 
City 
Side 2 I 


| 
| 
| 
| 
| Name 
| 
| 
| 
| Telephone ( ) 


My need is (_] immediate 
(] between 30-90 days 
(] reference only 


Title 


STANDARD MICROSYSTE 
CORPORATION 





IBM,® AT® and XT™ are registered trademarks of the International Business Machines Corporation. 
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Quality champ 
captures low price title with 75 
data acquisition board. 


By: Joe Zimmerman, Sports Staff 
Marlboro, MA 


Faster than you could say “what hit me?” the 
fight was over. 

With speed (20 kHz), multiple I/O combinations 
(16 A/D, 2 D/A, 16 DIO), and a below-the-belt 
price, Data Translation brawled its way to the low 
price data acquisition championship. 

Asked after the fight about the loser’s slow speed 
and high price, Fred Molinari said, “Was he fightin’ 
in slow motion, or what? I can’t believe anyone 
would pay him more.” 

Indeed, this reporter can’t believe it either. The 
DT 2811 is a great value—even without the FREE 
DT/Gallery Software that Data Translation ships 
with it. And optional industry standard software 
packages are available at incredibly low prices. 

For more information, call Data Translation today. 
You'd have to be punch drunk to buy anything else. 

















=e g yy. Catalog, Product Summary | * | 
Price List, and Applications Fred Molin President 


Analog Inputs Analog Outputs Digital Functions 


Input ae Output Resolution rine ten cea il ll 


salir ek — 
16SE/8DI 20 kHz 50 kHz een aOMine 
DT/Notebook 


World Headquarters: Data Translation, Inc., 10O Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tlx 951646 

European Headquarters: Data Translation 'td., The Mulberry Business Park, Wokingham Berkshire, RG11 2QJ, England, 734-793838 Tix 851849862 

International Sales Offices: Australia (2) 662- 4255; Belgium (2) 735- 2135; Canada (416) 625- 1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; 

England 734-793838; Finland (90) 372-144; France (1) 69280173, (1) 69077802; Greece 951- 4944, (03) 152-7039, (1) 361- 4300; Hong Kong (3) 7718585; India (22) 23-1040; ris (3) 32-4298; 
Italy (2) 81-821; Japan (3) 502-5550, (3) 375- 1551, (3) 355-1111, Korea 778- 0721/5; Morocco (9) 30-4181; Netherlands (70) 99- 6360; New Zealand (9) 504- 759; Norway (02) 559 

Peru (14) 31- 8060; Portugal (1) 545313; Singapore 7797621; South Africa (12) 46- 9221; Philippines 818- 0103; Spain (1) 455-8112; Sweden (8) 761- 7820; Switzerland (1) 723- iO, 

Taiwan (2) 709-1394; West Germany (89) 80-9020. 

Data Translation is a registered trademark of Data Translation, Inc. 
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NEC’S CACHE-CONTROLLER CHIPS CAN RUN 32 GIGABYTES nas 


AU chip from NEC Corp. that handles up to 128 Kbytes of 
memory can be cascaded—a feature competitors don't offer. The theo- 
retical limit is 250 cascaded chips controlling 32 gigabytes. Also, other cache 
controllers work only with a target processor—Intel Corp.’s 80386, for exam- 
ple—but the IC from the Tokyo-based Microcomputer Products Division sup- 
ports competitors’ 16- and 32-bit processors as well as its own V- series 
chips. For cache memory of 32 Kbytes or larger, hit rate is 97% or higher. 
The chip offers a selection of cache-search algorithms: direct mapping, two- 
way associative, and four-way associative. Implemented in 1.2 um CMOS, the 
uPD7164 will be offered in sample quantities in December and go into 
production in April. Sample price in Japan is 40,000 yen each. U. S. introduc- 
tion is set for November, but pricing is not available. C 









... WHILE TPs CACHE-TAG CHIP WORKS WITH THE 68030 AT 40 MHz 


uilt to run with the 32-bit MC68030 microprocessor from Motorola Inc., 
Texas Instruments Inc.’s ACT2155 cache-address comparator and data 
random-access memory features a fast 2-bit counter and bus-interrupt inter- 
faces that keep up with the 68030 at its announced 20-MHz speed—and up 
to the possible 40MHz of the future. The 1-um CMOS chip uses its counter 
to generate the next addresses for internal cache storage during burst-fill 
mode, and the extra interface logic lets slower static RAMs serve the proces- 
sor, says the Dallas company. A 2155 rated for 25-ns access easily supports 
a 20-MHz 68030; and an 18-ns 2155 supports 40-MHz speeds. Cache tags 
that are more generic would have to be 7 to 10 ns faster than this, and since 
the Tl part favors no specific caching scheme, memory designers have more 
freedom than with a highly integrated controller, such as NEC’s pmPD7/164. 
The 44-pin device sells for $22.50 each. C] 

































AST’S PC RUNS LIKE A PS/ 2 BUT USES AT-COMPAT IBLE BOARDS 


A:: Research Inc. is bidding to steal some of the thunder of IBM’s 
Personal System/2 with a multitasking 20-MHz machine that offers PS/2- 
like performance but works with the vast base of add-on boards and hard- 
ware for IBM’s Personal Computer AT. Based on Intel Corp.’s 80386 micro- 
processor, the Premium/386 uses an arbitrated bus architecture called 
Smartslot that provides minicomputer capabilities by accommodating multiple 
coprocessors. Smartslot has three buses: a 32-bit pathway from processor to 
memory, a feature bus, and an arbitration bus for efficient management of 
memory and peripherals. Available in January, the Irvine, Calif., company’s 
Premium/386 comes in four models, priced between $4,695 and $8,995. U1 


Al SOFTWARE DIGS NEW KNOWLEDGE OUT OF LARGE DATA BASES L 


So is now at hand that leverages statistical techniques with artificial 
intelligence to extract knowledge from large data bases. Called IXL: The 
Machine Learning System, the package analyzes data in dBase Ill, Lotus, 
and ASCIl formats for hidden knowledge and then formulates simple rules to 
illustrate the previously unknown relationships, says its maker, _Intelli- 
genceWare Inc. of Los Angeles. Running on IBM Corp. Personal Computers 
and compatibles, IXL handles inexact or incomplete data, and users can 
specify a level of acceptable error. It does not require preprogramming to 
analyze a data base. Instead, it accepts defined concepts—such as ‘‘large 
company’’ or ‘Pacific Region’’—that direct the analysis toward the type of 
information sought. The $490 program, available now, can process large 
data bases overnight, allowing users to collect its results in the morning. U1 
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ALLIANT’S FX/ 4 GIVES MINISUPERCOMPUTING A MODULAR GROWTH PATH 
Us: of parallel vector-processor minisupercomputers can now start small 
and grow, thanks to the modularity of Alliant Computer Systems Inc.’s 
FX/4. In a one-processor configuration, this minisupercomputer sells for 
$99,900—well below the $600,000 price tag of the Littleton, Mass., compa- 
ny s high-end FX/8 machine. But it can be expanded to a four-processor 
system that achieves peak 64-bit performance of 47.2 million floating-point 
operations/s and costs $250,000. The new processor incorporates 8,000- 
gate CMOS arrays and Alliant’s first use of surface-mount packaging, both of 
which contribute to the lower cost. Alliant is also offering the FX/C compiler 


and algorithm advances to make the FX/4 attractive for scientific and engi- 
neering applications such as finite element analysis. CO 





DATA RACE’S PC-AT MODEM CARDS ARE OBSOLESCENCE INSURANCE 


= integrators can now build the data-transmission needs of the future 
into their clones of the IBM Corp. Personal Computer AT with Data Race. 
Inc.'s modem boards that cover the 300- to 9,600-baud spectrum. The PC- 
Race series supports two separate daughter cards—one for 9,600-baud 
speed (for both block-mode file transfer or interactive modes), and another for 
speeds of 2,400, 1,200, and 300 baud. What’s more, the San Antonio, Texas, 
company’s modems can be upgraded to higher speeds simply by adding 
daughter cards. Available now, a fully loaded PC-Race modem board sells for 
$995. The 9,600-baud daughter card sells for $795, and 300- to 2,400-baud 
cards are available for $595. The modems boast error-correction, full-duplex 
transmissions, and auto-dialing. The 9,600-baud system embodies Data 
Race’s patented asymmetrical full-duplex, intelligent data-compression and 
error-correcting technology. | LJ 


OPTOTECH IS FIRST TO OFFER A ‘JUKEBOX’ FOR 5%-in. OPTICAL DISKS 


ptotech Inc. is bringing the large-capacity jukebox to 5%4-in. optical-disk 
storage. The Colorado Springs, Colo., company’s Laserbank cartridge 
changer can hold up to 66 cartridges—each containing one 5%-in. disk—and 
up to four disk drives. The system is compatible with Apple Computer’s 
_ Macintosh, Digital Equipment’s VAX family, Sun Microsystems’ work stations, 
and IBM's Personal Computer and Personal System/2 families. The jukebox 
will come with all the software needed to drive any or all of these systems, so 
that multiple systems of different makes can share the same files. With one 
double-sided disk drive and the changer, the system sells for just under 
$10,000—about the same price as a single 12-in. optical-disk drive. Using 
double-sided disks with a capacity of 200 Mbytes per side yields 26.4 giga- 
bytes of storage. CJ 


WRITING SOFTWARE FOR F PARALLEL-PROCESSOR CHIPS JUST GOT EASIER 


steele of software for single-instruction, multiple-data (SIMD) parallel- 
processor chips can cut months off the development cycle for applica- 
tions. such as artificial vision systems with NCR Corp.’s SIMD Processor 
Development System. Until now, designers had to build the controller card 
that directs the operation of the company’s geometric arithmetic parallel- 
processor (GAPP) chips and coordinates timing with other hardware. But that 
board is supplied with the new system, which runs on an IBM Corp. Personal 
Computer AT. Also offered are up to four GAPP array cards, a high-speed 
host-interface card, and an optional frame grabber. The system comes with 
NCR's GAPP algorithm language compiler and GAPP microcode generator. 
Starting at $37,000—including the PC AT—it will be available in January. O 
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Tailor your own system set-up! 
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Philips System 21 - a highly 
flexible modular system for auto- 
matic test and measurement 
providing versatile |/O and 
switching functions controlled 
via the GPIB. 


So you can get easily configure - 
and reconfigure - your own small 
to medium-sized GPIB instrumen- 
tation set-up. 


init a 


Simply and economically. 
Occupying only asingle GPIB 
bus address, System 21 com- 
prises a master GPIB interface/ 
power supply module, anda range 
of slave modules for: switching 
(up tot 18GHz); digital 1/0; A/D 
conversion, and a user-adaptable 
module for customized functions. 


ene 


And our commitment to hard- 
and software development en- 
sures that System 21 will con- os an oss pe 
tinue to grow up without ever | SERRE Pelt 
growing old! 


BOG cuaw eieioek 


Product Credibilty in technology, 
technique, quality and service, 
too, is assured because System 
21 is backed by the resources of 
one of the world’s largest electro- 
nics Companies. 





MADE TO MEASURE 


Write to: Philips I&E, T&M department, Building HKF70, 
5600 MD Eindhoven, The Netherlands or call your local 
supplier: Austria (222) 629 141; Belgium (2) 5256692/94; 
Denmark (1) 572222: Finland (0) 5257225; France (1) 
49428000; Germany (561) 5010; Great Britain (0223) 
358866; Ireland (1) 693355; Italy (39) 3635 240/8/9; 
Netherlands (40) 782808; Norway (2) 680200; Portugal 
(1) 683121; Spain (1) 4042200; Sweden (8) 7821800; 
Switzerland (1) 4882211. 


Advanced technology 
made to measure 



















Plain talk 
and more on 
. for good reason. 

HP offers more capability 
in workstations than ever befor 

Namely, an entire family c 
high-performance workstations 
that thrive in multivendor envi- 
ronments. They support indust1 

= standards in networking, graphi 

the UNIX operating system, the 

rnin HP X Window System, and a variet 
| = of languages. 

It means this. HP work- 
stations fit your computing envi 
ment. And grow with you inste 
of growing obsolete. 

Need applications software 
No problem. You have your 
choice of world-class HP solutio 
in CAE/CAD, microprocessor 
development, PCB test, and 

more. For special applications, 
we Offer over 1,000 software 


Brake assembly data courtesy of SDRC 
Automobile data courtesy of Chrysler Motors 


UNIX is a registered trademark of AT&T in the US. 
and other countries 


HYPERchannel is a trademark of Network Systems Corp. 
NFS is a trademark of Sun Microsystems 


ackages from our third parties. 
> either way, you're covered. 

Our new family of 32-bit 
vachines is complete, and gives 
xcellent value from low end to 
igh. Which means you can 
hoose the right workstation, 
hile getting the most from 
yur investment. Our Model 
18M, starting at $4,990, sets 
ew standards in entry-level 
rice/performance. And the 
fodels 330, 350, and 825 pro- 
ide the power for your toughest 
xchnical applications. 







Want extraordinary speed 
ad resolution in 2D and 3D 
taphics? You'll find it on our 
atire family. One good exam- 
le: the new Model 825SRX 
recision Architecture Super- 
rorkstation. It combines 8 MIP 
omputation power with inter- 
ctive solid rendering graphics. 

Something else you should 
now. The HP family is modular. 





And works with an extensive 
line of HP input and storage 
devices, monitors, printers, and 


plotters. So you can get a com- 


plete system, supported as a 
system, from one soulice. 

Speaking of the source, HP 
delivers unsurpassed service 
and support, with a proven 
reputation for minimizing your 
overall cost of ownership. 

Plus, no one anticipates 
your future needs like HP. Our 
vision of distributed computing 
ensures that we will satisfy your 
application requirements 
tomorrow as well as we 
do today. 

Consider HP work- 
stations now. See for 
yourself why more and 
more companies are turn- 
ing to HP. Questions? 
Call your local HP sales 
office listed in the 
telephone directory 
white pages. 


Tap HP’s DATA-LINE for 
complete facts...instantly! 


For on-line information 24 hours 
a day, use your computer, 
modem, and HP’s DATA-LINE. 
Dial 1-800-367-7646 (300 or 1200. 
baud, 7 bits : 

even parity, 

1 stop bit). In 
Colorado, call 
1-800-523-1724 









HEWLETT 
PACKARD 





Up 


Circle 29 on reader service card 


DS15722 
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_ ASIC HOUSES RUSH TO ADD 


ANALOG FUNCTIONS TO LIBRARIES 


MIXED CHIPS COULD TOTAL HALF OF 1990’S CELL-BASED MARKET 







































SANTA CLARA, CALIF. 
t’s turnabout time for the semicustom- 
chip market. After years of having 

digital integrated circuits chop away at 

the age-old turf of analog electronics, 
there is a sharply accelerating trend the 
other way as analog functions grow in 
many digital standard-cell libraries. 

Now, on-chip linear devices are becom- 

ing a key selling point in application- 

specific ICs. 

The result is that demand for analog 
functions in ASIC libraries should con- 
tinue to surge, says National Semicon- 
ductor Corp. National estimates that 
only $50 million of 1987’s batch of cell- 
based semicustom chips will have some 
analog functions on board (see graph). 
But by 1990, nearly half of a cell-based 
ASIC market estimated to reach $3.5 bil- 
lion will require analog functions, says 
Thomas Wong, strategic marketing 
manager for National’s ASIC Division. 
Some projections are even higher. In 
Dallas, ASIC managers at National’s 
archrival, Texas Instruments Inc., place 
the figure closer to 60%. 

At least one TI executive admits to 
being amazed at his company’s spiraling 
growth projections. “That number near- 
ly floored me,” says Tom Engibous, vice 
president in charge of TI’s linear chip 
operation, which is handling the develop- 
ment of the LinASIC library. 

No matter which estimate is more ac- 
curate, it’s a sure bet that any market 
that could grow by some $2 billion in 
the next three years will get crowded in 
a hurry. And National has just become 
the latest to join the ranks of ASIC sup- 
pliers who are jumping on the bandwag- 
on—among them some of the biggest 
names in the business. 

The Santa Clara, Calif., chip manufac- 
turer is rolling out the first linear build- 
ing blocks for its standard digital 2-um 
double-level-metal CMOS library. A lead- 
ing supplier of analog chips, National is 
adapting basic linear functions for its 
standard digital CMOS process technol- 
ogy. The company is working too on 
additional technology modules—such as 
biCMOS and capacitor-oriented process 
steps—for high-performance analog 
functions. 
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National joins an emerging movement 
among digital ASIC producers and lin- 
ear-digital niche suppliers, who are 
scrambling to offer semicustom prod- 
ucts spanning the spectrum of solid- 
state capabilities. TI, for example, is 
building a combined analog-digital cell 
library using a linear-oriented 3-um 
CMOS technology. TI’s LinASIC library 
now has 34 functions, and a bipolar 
module—called LinBiCMOS—is in the 
works for additional 20-V capabilities 
[Electronics, Sept. 17, 1987, p. 17]. 

Initially, TI is concentrating on using 
the library internally to speed up com- 
plex linear and custom designs. Several 
customers have begun using the LinA- 
SIC system for chips made in the linear- 
based CMOS process, which treats digi- 
tal functions as a subset. | 
ANOTHER WAY. National is taking a dif- 
ferent tack. It is enhancing standard an- 
alog functions for fabrication in 5-V dig- 
ital CMOS technology. In the initial of- 
fering, National will include a number 
of products: three operational amplifiers 
with a bandwidth of 1 MHz, two com- 
parators with response times of 150 ns, 
a 2.5-V voltage reference, an analog 
switch with 100 9 of on-resistance, and 
a set of resistors for setting gain and 
voltage drivers. 

More analog functions will be added 
around March, including a few medium- 


_ WORLDWIDE SALES (S BILLION). 


SOURCE: NATIONAL SE 


MORE ANALOG FUNCTIONS PUSH INTO CMOS !Cs 





complexity macrocells. In the first half 
of 1988, “we will begin to look at adding 
more complex telecom functions, ex- 
panding the general range of analog ca- 
pabilities,” says Mike Bereziuk, director 
of marketing for the ASIC Division. Ber- 
eziuk believes the growth of analog 
functions in digitally dominated design 
libraries represents a critical factor in 
shifting total semicustom-chip sales to- 
ward cell-based ASIC by the early 1990s. 

Meanwhile, the movement to mix ana- 
log and digital macrocells comes as no 
surprise to those who were early in the 
field. NCR Corp.’s Microelectronics Divi- 
sion started offering simple analog mac- 
ros in its CMOS cell library five years 
ago. The decision was fueled by requests 
from consumer-electronics houses want- 
ing to cut pennies from their designs, re- 
calls Gene Patterson, director of the semi- 
custom business unit in Fort Collins, Colo. 
“Most of our mixed designs are mostly 
digital, with maybe 5% to 10% analog,” he 
says. He estimates that as much as 30% 
of the ASIC chips sold by NCR have on- 
board linear functions. 

At Sierra Semiconductor Corp. in San 
Jose, Calif., which entered the business 
expressly to mix analog with digital, the 
trend gets a mixed reaction. While it 
lends credibility to Sierra’s decision to 
stake out the territory, it also means 
that competition is goimg to pick up. 
“l’'m sorry to hear the big guys 
are finally catching on,’ says 
Mike Friedman, marketing man- 
ager. He thinks the key battle- 
ground for those who are mix- 
ing analog and digital on semi- 
-| custom chips is the design-auto- 
| mation business, where Sierra 
offers a mixed simulator called 
MIXsim. 

Sierra now has approximately 
| | 40 macro functions in its 2-um 
| CMOS library. As is the case 
-| with NCR, many of the additions 
| to the library are coming as a 
result of requests from custom- 
ers. Sierra plans to boost its chip 
integration and _ performance 
with a process shrink to 1.5 wm 
in 1988 and to 1 pm in 1989, he 
adds. ~J. Robert Lineback 
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SOME SIGNAL 


GENEVA 

f what went on at Telecom 87 in Gene- 

va was any indicator, the long-awaited 
Integrated Services Digital Network may 
finally be building to a critical mass. 
ISDN hardware bristled on the stands of 
telecommunications-equipment makers in 
Geneva in late October at the Internation- 
al Telecommunication Union’s quadrennial 
“world’s fair.’ The standards that could 
make ISDN a true global network still 
have to be hammered out, but based on 
the Geneva show the major players in the 
telecommunications business are learning 
how to work together. 

At the Fifth World Telecommunica- 
tons Exhibition, 80 of the world’s top 
computer companies, telecommunica- 
tions switch suppliers, and service pro- 
viders joined forces in an imposing 
stand that showed the heady potential 
of ISDN—combinations of speech, text, 
data, and image carried on the telecom- 
munications line. | 

Significantly, the joint-venture stand 
was not a razzle-dazzle demonstration 
with everybody’s gear linked to every- 
one else’s. Chalk that up to the lack of 
common standards. “We nod in agree- 
ment that ISDN is the key to building a 
global information age network. But 
when all is said and done, the fact re- 
mains that common implementation 
standards for ISDN do not exist,” AT&T 
Co. board chairman James E. Olson told 
the Executive Telecommunication Policy 
Symposium at Telecom 87. “Our cus- 
tomers won't tolerate it,’ Olson added. 
“They are not asking what our technol- 
ogy can do for them in theory. They’re 
asking what it can do for them in the 
workplace to solve real problems.” 

While awaiting standards, some major 
players are pushing to turn their gear 
into de facto standards. And even with- 
out standards—official or otherwise— 
heterogeneous groups of vendors and 
telephone companies are putting togeth- 
er working ISDN networks built around 
a central switch linked to a variety of 
terminals and private branch exchanges. 

Digital Equipment Corp., for one, has 
a de facto standard in mind. At Telecom 
87, the Maynard, Mass., computer mak- 
er announced its Computer Integrated 
Telephony program. Under this scheme, 
an ISDN link is established between a 
PBX and a VAX computer attached to 
an Ethernet-type local network. 

This allows applications programs to 
be written for the VAX combining voice 
and text or data services, such as identi- 
fying unanswered calls. “The concept of 
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ISDN GENERATES NOISE AND 








often used for experimental interfaces 
and the West German firm is trying to 
establish its signaling system for pri- 
vate networks, dubbed CorNet, as the 
basis for an international standard. But 
it is likely to run into opposition from 
the British, who are already implement- 
ing their own standard, called Digital 
Private Network Signalling System. 

In any event, lack of standards has 
not held back equipment makers who 
want to prove their gear can be linked 
to hardware from other manufacturers. 

Canada’s Northern Telecom Ltd., for 
example, showed at Geneva how its 
switches can interface at the 144-Kbit/s 
basic rate with gear built by IBM, Fv- 
jistsu, Apple, Hayes, Harris, Hewlett- 
Packard, DEC, and Motorola. 

At the Japanese pavilion, Nippon Tele- 
graph & Telephone Corp. linked a D700 
switch from Fujitsu Ltd. with 13 termi- 
nals and PBXs from 18 Japanese manu- 
facturers to carry services ranging from 
a picture phone to high-speed facsimile 
and high-resolution videotex. Three of 
the manufacturers, Fujitsu, Hitachi, and 
NEC, demonstrated the compatibility of 
their 2-Mbit/s primary-rate ISDN inter- 
faces to switches in their booths. 

Not to be outdone, the Swiss PTT, 
which had put a Siemens EWSD digital 
switch into service in Geneva shortly be- 
fore the show, used it to demonstrate 
services combining text, data, speech, 
and images on terminals from Canon, 
Aleatel, and Telenorma. 

On the eve of Telecom 87, IBM and 
Nynex announced similar joint trials in 
the U.S., the first in which IBM has 
participated. An ISDN link will be in- 
stalled between one of Nynex’s central 
switches and its New York research and 
development laboratory, using experi- 
mental ISDN interfaces in IBM work 

Siemens AG, too, made a move for de | stations. —Peter Heywood, 
facto status at Geneva. Its PBXs are McGraw-Hill World News 


THE MARKET 


AFTER THE CRASH: THE 
SMALL FIRMS ARE HURTING 


NEW YORK 
he U.S. electronics industry is still 
assessing the fallout from the Oct. 
19 stock-market meltdown, but one 
thing is certain: the hardest hit were the 
small, emerging companies that look to 
the stock market for fresh capital. 
These companies—especially those 
planning stock offerings for this fall 
and winter—are now effectively locked 
out of the market for at least six 
months. “Companies, and we are not 
just talking about startups, depend upon 
the stock market year after year after 
year for capitalization,” says Charles V. 
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PRESSED. AT&T board chairman James Ol- 
son says customers want ISDN in a hurry. 

























































doing it independent of PBXs is new,” 
says Alex Zwahlen, DEC’s field pro- 
grams manager for networks in Europe. 
“Previously, if you were doing a scheme 
like this, you’d most likely have to 
throw out your PBX and phones.” 

DEC has already agreed on an ISDN 
interface with PBXs from Northern Tele- 
com and British Telecom. It also has sim- 
ilar deals in the pipeline with Siemens, 
Philips, Ericsson, and Plessey. It plans a 
common user interface in the VAX so 
that independent software houses can de- 
velop applications for any PBX. 



















































































Prothro, the Dallas-based venture capi- 
talist who founded Dallas Semiconduc- 
tor. A sudden, rapid market decline 
“means that source is closed off for the 
small companies. It is exceedingly dan- 
gerous and a terrible signal to those 
young companies, which have no way of 
getting the cash once they’ve gone past 
the resources of venture capitalists.” 
Dozens of small- to medium-sized 
businesses were affected. Altera Corp., 
the Santa Clara, Calif., programmable- 
logic firm, had planned a public offering 
for late October. Orchid Technology of 
Fremont, Calif., a maker of local-area 
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nior analyst covering semiconductors 
for Kidder, Peabody and Co. in San 
Francisco. “Business continues to be 
strong and I feel really good about pros- 
pects,” he says, adding that semiconduc- 
tor stock prices should recover much of 
their lost value quickly. 

Stephen Coit, general partner of Mer- 
rill, Pickard, Anderson & Eyre, a Palo 
Alto, Calif., venture-capital firm, says 
jolts such as the Oct. 19 stock market 
plunge periodically take their toll. Says 
Coit from his Waltham, Mass., office, 
“There’s a Darwinian process that hits 
every two to three years, weeding out 
some of the weaker players.” But Coit 
offers a word of advice: ‘Companies 
that have focused on self-reliance—who 
aren't spending beyond their means— 
usually survive these things.” 
~ Tobias Naegele with bureau reports. 


wire, however. Dallas Semiconductor 
Corp. was perhaps the last chip compa- 
ny to go public before the crash, raising 
$36 million in much-needed funds on 
Oct. 6. But as the company’s shares 
slipped from a high of $11.25 to less 
than $6, worries began to surface. “It’s 
hard to build a company for nearly four 
years, and then suddenly, 1 in hours, have 
its value plunge,” says Michael Bolan, 
vice president of marketing. 

Some market observers are optimistic 
that the damage is only temporary. And 
larger firms, like Xerox and Prime Com- 
puter, were able to make some hay out 
of the situation by aggressively buying 
back their own stock. That helped prop 
up their market value while reducing 
the equity in public hands. 

These bigger firms should not be bad- 
ly damaged, says Adam Cuhney, a Se- 


networks and graphics boards for per- 
sonal computers, was seeking to raise 
$17 million with a late fall stock issue. 
Also caught in the squeeze were Meta- 
phor Computer Systems Inc., a Moun- 
tain View, Calif., maker of information- 
retrieval systems; Relational Technology 
Inc. of Alameda, Calif., which sells data- 
base-management software, and many 
others. They all face what could be a 
delay of six months or longer in their 
attempts to issue stock, says Bruce En- 
tin, a vice president at LSI Logic Inc. of 
Milpitas, Calif. 

“The ability of companies to go to the 
market for money will be severely limit- 
ed,” Entin says. “That is going to have 
major implications for privately held 
companies that were in the midst of fil- 
ing plans” to issue stock. 

Some did manage to get in under the 


U.S. GETS STRONGER IN SUPERCOMPUTERS 


that they set price/performance records 
for supercomputers [Electronics, Oct. 
15, 1987, p. 22]. The machines, plus two 
faster liquid-nitrogen-cooled models, cre- 
ate a family that now positions ETA, the 
St. Paul, Minn., subsidiary of Control 
Data Corp., as a major contender for 
supercomputer business worldwide. 

The two new companies should also 
prove to be formidable foes. CHoPP, in 
ween LaJolla, Calif, plans to introduce its 
_ | CHoPP 1 early i in 1988. Targeted at the 
___| high end of the performance range, the 

es- | machine will have 4 to 16 processor 

or | nodes and performance ranging up to 10 

of | times that of the fastest current-genera- 
iT | tion machines, such as the Cray X/MP 
mer | series, CHoPP claims. 

ar- | The other startup, SuperComputer 

San | Systems, is newly established in Kau 
stem | Claire, Wis., by Steven Chen, who re- 
;per | cently quit Cray [Electronics, Sept. 17, 
9 7, | 1987, p.21]. The company’s business 
 . | plan is to bring a new high-end super- 
xsi and its » compedcon: ell | computer to market, but no details are 
rimarily for equipment such available. Chen left Cray when the ad- 
simulators, Prisma says it is | vanced MP system he had been work- 
t embeddable applications such | ing on since 1985 was canceled; he plans 
l-array radars, intelligent battle | to continue the work he began there. 
nt, and systems to be used in Industry observers agree that all 
se nei Se De- these U.S. companies have the technical 
ve. 4 muscle and low-cost automated manu- 
a facturing capability to keep the U.S. in- 
memory will c occupy ad han a | dustry strong and in the lead ahead of 
: ice ae dissipate 1 to 5 the three Japanese contenders, Fujitsu, 
says. : | Hitachi, and NEC. 
Says prices for the Beama | With ETA’s new machines, “pricing is 
re expected to range from | very aggressive and about what we ex- 
S$ 0,000. for a single processor | pected, but the performance specifica- 
in e um 128 Kbytes of memory, | tions were greater than expected,” says 
$5 million for a four-proces- | Jeff Canin, analyst with Hambrecht & 
mips peak performance per processor, | sor mac | Quist, the San Francisco venture-capital 
with sustained rates of 150 mips per | Mby sea oo “Wesley BR. Iversen company. The entry-level ETA10-P 
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ers agree that these three U.S. 
companies coupled with industry leader 
Cray Research Inc. should have the 
technical muscle and the manufacturing 
capability to maintain the U.S. lead in 
supercomputers over their Japanese 
competitors, Fujitsu, Hitachi, and NEC. 

ETA’s coup last week was in introduc- 
ing a pair of high-performance air- 
cooled machines so aggressively priced 


ST. PAUL, MINN. 

ake no mistake about it: the U.S. 
is still winning the supercomputer 
war. Latest evidence came last week 
when ETA Systems Ince. offered striking 
proof that it was no longer a paper ti- 
ger. Add to that two new U.S. competi- 
tors—CHoPP Computer Corp. and Su- 
perComputer Systems Inc. —and the pic- 
ture gets even rosier. a observ- 


As new panes fol ETA 

tems Inc., CHoPP Computer Corp., » ani 
SuperComputer Systems Inc. mo 
from design into production an 
fighting it out in the vector-supercom- 
puting market dominated by 
search Inc., a Colorado Spring: 
startup called Prisma Inc. plans 
launch an attack on a different fr 
real-time scalar supercomputing. =| © 
Prisma is building a gallium arsenid 























































































































it, the company hopes to pe the lead | as m 
in what it believes is a growing niche | 2 iming 
for supercomputers that can he | as pha 
real-time tasks in embeddable applica- | manag 
tions. In contrast, most supercomputers | the De 
are vector machines best suited to do | fens 

simulation; their speed is measured in 
millions of floating-point opera 









































one @ 
second, or megaflops. Scalar models are 
slower, working in millions of instruc- 
tions per second, or mips. _ 

Using GaAs chips supplied by Gigabit 
Logic Inc. of Newbury Park, Calif., | ak 
Prisma plans late 1989 shipments of. Ww r 
multiprocessor systems that can hit oa up to ab 






































































model delivers full supercomputer per- 
formance of 375 million floating-point 
operations per second and 25 megaflops 
on a Linpack benchmark for under $1 
million. “It is clearly the highest perfor- 
mance at that price,” says Canin. 

A complete ETA10-P system, includ- 
ing a disk drive and software, is avail- 
able at a special package price of 
$995,000, putting it within the means of 
some departmental-level purchasers. Its 
performance, however, is at the level of 
full supercomputers costing between $5 
million and $20 million. 

For example, when running a stan- 
dard linear equation benchmark, the 
Linpack 100-by-100 64-bit Fortran case, 


CHIP PROCESSING 


than several minisupercomputers that 
are competing in the same price range. 
It is eight times faster than a Convex C- 
1/XP and about three times faster than 
an Alliant FX/8. The second new ma- 
chine, the ETA10-Q, is also air-cooled 
and runs at a faster clock speed than 
the model P: 19 ns, compared with 24 ns 
for the model P. 

Both use the same central processor 
board as the two big nitrogen-cooled 
ETA10 systems, the model E introduced 
earlier and the model G coming next 
year. The ETA10-E is the fastest com- 
puter in the world, its 10.5-ns speed run- 
ning the Linpack 100-by-100 matrix at 56 









TOKYO 
est German scientists who believe 
they’re a year or two ahead of the 
rest of the world in X-ray lithography 
had better look over their shoulders at 
Japan. Tokyo-based NEC Corp. now 
says it has put together a system that 
can achieve 0.2-um line widths. The best 
test devices reported out of Germany 
have 0.35-4m geometries [Electronics, 
Feb. 5, 1987, p. 78]. What’s more, NEC 
reports impressive throughput: it can 
apply patterns to 25-by-25-mm areas on 
forty 8-in. wafers per hour. 

Because of its throughput, the NEC 

system (see figure) bodes to become a 
workhorse in about three years when 
the synchrotron rings it uses for an X- 
ray source become generally available. 
The parallel synchrotron radiation 
source with 100 times the strength of 
conventional X-ray systems is a key to 
the system’s performance, says Kazuo 
Ayaki, vice president of NEC’s Research 
and Development Group. Parallel radia- 
tion—the rays neither diverge nor con- 
verge—makes it possible to easily use 
conventional optical steppers—they are 
available in LSI production facilities, and 
optical masks are easier and cheaper to 
make than X-ray masks—for the lower- 
resolution layers, while its high output 
shortens exposure time. 
SOLVING PROBLEMS. The system hurdles 
the major obstacles to high-volume X- 
ray production. First, it performs its 
lithography with the masks and wafers 
in air, eliminating vacuum locks. Second, 
since each device on a wafer is smaller 
than the 25-by-25-mm field covered by 
the X-ray beam, the system can litho- 
graph many patterns on the wafer si- 
multaneously. This means fewer steps 
and alignment problems, and_ better 
yield and throughput. 

Keeping the masks and wafers in air 
is a major advance, particularly since 





the designers had to deal with the fact 
that air attenuates X-ray beams. The 
upshot is that many experimental sys- 
tems insert the masks and wafers into a 
vacuum chamber, which requires a sys- 
tem of airlocks. This increases the num- 
ber of operations required to load and 
unload, slowing the procedure. 
TRANSITION CHAMBER. So the NEC engi- 
neers did two things. First, they provid- 
ed a transition chamber between the 
high-vacuum system and the mask-and- 
wafer arrangement for the beam to 
pass through. The chamber is filled with 
helium at atmospheric pressure, which 
does not significantly attenuate the X- 
rays. Second, they minimized the dis- 
tance that the beam has to travel 
through air by placing the wafer to be 
exposed just 10 mm from the chamber’s 
extraction window. 

The window between the high-vacuum 
system and the helium-filled transition 











































34 





the ETA10-P is several times faster 


NEC DRAWS 0.2-MICRON LINES WITH X-RAYS 


is a 50-um-thick sheet of beryllium, 





WITH A LIGHT TOUCH. NEC’s high-throughput X-ray lithography system uses a synchrotron 
ring as its light source, giving it 100 times the strength of conventional X-ray systems. 




















megaflops. When the 7-ns ETA10-G be- 
comes available, it is expected to run the 
same benchmark at 84 megaflops. The 
two machines closest in speed are the 
NEC SX-2, running at a speed of 43 me- 
gaflops, and the Cray X-MP/4, running 
at 39 megaflops. 

One advantage of the newly expanded 
ETA10 product line is compatibility 
from the model P up to an eight-proces- 
sor ETA10-G8, a 10-gigaflop machine at 
$22 million—a performance range of 27 
to 1. “The one handicap is the lack of 
third-party applications software,” says 
Canin. “More applications will have to 
be made available before a strong de- 
mand will materialize.” -ZJom Manuel 









which is highly transparent to X-rays. 
Although this window must withstand the 
pressure of one atmosphere of helium, it’s 
not degraded as it would be if one side 
were in air. Also, circulating helium cools 
the beryllium, preventing heating caused 
by the slight X-ray attenuation. 

At the other, or extraction, end of the 
transition chamber is a window of 3-um- 
thick silicon nitride, which has reason- 
ably low attenuation and does not de- 
compose in air. This window can be ex- 
tremely thin because of the balanced 
pressure on both sides. X-ray attenua- 
tion is minimal. Silicon nitride, with pat- 
terned tungsten as the absorber, is the 
material used for masks for 
lithography. 

Work on the lithography system is in- 
dependent of the development of the 
synchrotron ring itself. NEC is a mem- 
ber of Sortec [Electronics, Aug. 7, 1986, 
p. 44], whose 13 members are jointly de- 
veloping rings. —Charles L. Cohen 
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Were independent now. 


Sprague is an independent company . . . again. A public 
company . . . restructured, ready, and responsive. Leaner, 
more streamlined, more flexible than ever. That’s the 
new Sprague. 

We've made these strategic moves for one reason .. . 
‘o serve you, the customer, better. The organization of 
the new Sprague makes it easier for us to respond more 
quickly to your specific needs and to changes within the 
electronics marketplace. 

With our new organization and independence we will 
stay closer to our customers. And we are driven by the 


goal to be your supplier of first choice. 

We are more flexible in design and in production 
control, more responsive in applications assistance, and 
well be even better in delivering reliable electronic 
components when and where you need them. 

The new Sprague is here . . . to serve you better and 
with the bright and promising future that our inde- 
pendence implies. For information on Sprague, write to 
Literature Service, Sprague Electric Co., P.O. Box 9102, 
Mansfield, MA 02048-9102. 
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ANRITSU CREATES NEW 





POSSIBILITIES WITH 


INTELLIGENT PEAK SEARCH 


SPECTRUM ANALYZER MS2601A 1oKHz-2.2 





The all-new spectrum analyzer 
smartly pinpoints signals with 
more precise results. 

Now you can do itt all with the new 
MS2601A Spectrum Analyzer: locate 
the signal peak instantly in a user- 
specified range even in crowded 
spectra with the world’s first zone 
marker, track the signal through 
repeated sweeping within the zone, 
and average the levels of the zone. 
The detected peak ts digitally dis- 
played with 0.05dB resolution and 
in optimum RBW. You'll agree —the 
analysis is simpler, faster and more 
precise than ever. 

The MS2601A offers highly accu- 
rate signal analysis up to 30Hz RBW 
and automatic calibration guarantee: 
1dB total level accuracy. A new 
scroll function shows the spectrum 
beyond the screen, smoothly moving 
up to two divistons each way. 

What's more, advanced digital 
processing enables faster measure- 
ment and display menus simplify 
operation. Plus, new Plug-in 

emory Cards make complex 
operations easy and fast by storing 
up to 48 sets of data. The compact, 
portable MS2601A has a range of 
10kHz to 2.2GHz at — 130 to +20 
dBm (dynamic range of 75aB). 

Choose the smart spectrum ana- 
lyzer with greater cost - performance 
— choose the Anritsu MS2601A. 





MS2601A Spectrum Analyzer 


= ANRITSU CORPORATION 10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan Tel. 03-446-1111 
U.S.A. ANRITSU AMERICA, INC. 15 Thornton Road, Oakland, N.J. 07436 Tel. 201-337-1111 Sales & Service 1-800-255-7234 
U.K. ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ_ Tel. (STD0582) 418853 
F.R. Germany ANRITSU ELEKTRONIK GmbH Grafenberger Allee 54-56, 4000 Dusseldorf 1 Tel. (0211) 679760 
Brazil ANRITSU ELETRONICA S.A. Av. Passos, 91-Sobrelojas 203/205-Centro, 20.051-Rio de Janeiro-RJ Tel. (021) 221-6086 





@ Argentina IOTAS.A. Tel. 431-0911 @ Australia STANDARD TELEPHONES AND CABLES, PTY. LTD. Tel. 03-615-6677 @ Austria WIEN SCHALL GmbH Tel. 0222-832224 e Belgium C.N. ROOD 
S.A. Tel. 02-7352135 @ Bulgaria ELSINCO GmbH Tel. Vienna (222) 871751 @ Canada ATELCO INC. Tel. (416) 479-8590 @ Colombia RADIOCOM S.A. Tel. 269-0982, 269-4868 © Costa Rica 
ELECTRONIC ENGINEERING S.A. Tel. 250394, 258793 @ Cyprus CHRIS RADIOVISION LTD. Tel. 02-466121 @ Czechoslovakia ELSINCO GmbH Tel. Vienna (222) 871751 @Denmark INSTRUTEK 
A/S Tel. 05-611100 @ Egypt ALKAN Tel. 3490140 @ Finland INTO OY Tel. 0-755 7711 @ France SALIES S.A. Tel. (1) 69.20.40.10 @Greece KOSTAS KARAYANNIS Tel. 3230303 © Guatemala 
ELECTRONICA OSRO Tel. 314966, 61552 @Hong Kong SCHMIDT &CO., (H.K.) LTD. Tel. 5-8330222 @ India PHOTOPHONE LTD. Tel. 582493, 582498 eIndonesia PT. SUBUR SAKTI PUTERA 
Tel. 359163, 359764 e@ltaly VIANELLO S.P.A. Tel. (02) 89200162 @Korea HAN-IL COMMERCE & COMPANY Tel. 783-6391~5 UTO TRADING COMPANY Tel. 765-1800/1 e Malaysia RANK 
O’CONNOR’S (M) SDN. BHD. Tel. 7566599 @ Mexico ELECTRONICA 2000, S.A. DE CV. Tel. 598-67-02, 563-11-33 @ The Netherlands C.N. ROOD BV. Tel. 070-996360 @ New Zealand 

WM SCOLLAY & CO., LTD. Tel. 4-722-961 @Norway TELEINSTRUMENT AS Tel. 02-789460 @ Pakistan ASSOCIATED ELECTRIC TRADING CORP. Tel. (042) 56351, 66635 @ Papua New Guinea 
STANDARD TELEPHONES AND CABLES PTY. LTD. Tel. 256933 @ Peru ESTEMAC PERUANA S.A. Tel. 455530 e@ Portugal OMNITECNICA Tel. 905517 @ Saudi Arabia ELECTRONIC EQUIPMENT 
MARKETING CO. Tel. (1) 4771650 @ Singapore RANK O’CONNOR’S (PTE.) LTD. Tel. 473-7944 @ Spain UNITRONICS, S.A. Tel. 2425204 e@SriLanka INFOTECHS LTD. Tel. 580088, 500817 

@ Sweden TELEINSTRUMENT AB Tel. 8-380370 @ Switzerland ERPATEC AG. Tel. 057-338787 GMPS.A. Tel. 021-333328 @ Taiwan CHA WEI ELECTRIC TRADING CO., LTD. Tel. 522-1295 


PHIHOW ELECTRIC TRADING CO., LTD. Tel. (02) 7023276 @ Thailand P&P TELECOM CO.,LTD. Tel. 271-2397, 271-0057 
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PHILIPS 





The 32-bit Philips VMEbus CPU 
packs such incredible power on one board. 
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deed! Philips offers you more: 


IFIVE, the Philips UNIX port on VMEbus, is fully compatible with UNIX System V.2. Numerous software 
ions like database systems and compilers together with modular and configurable VMEbus hardware 
ate an ideal offer for OEM users and system integrators. Combined with Philips monitors and debuggers 
iFIVE supports the development of real-time applications. The B-Net™ option allows for communication 


1 other systems connected via Ethernet™. UNIX is a trademark of Bell Laboratories. 
Ethernet is a trademark of Xerox Corporation. 


‘more information: B-Net is a trademark of UniSoft Corporation. 
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LIC TESTING on Electron and Optical Beam Testing 
IBM TESTS SILICON CHIPS BY 








ZURICH, SWITZERLAND 
Ce testing of high-speed 
chips with laser beams is an inter- 
national game of one-upmanship. And 
now the experts at the IBM Corp. Re- 
search Laboratory in Zurich have gone 
their competitors one better: their new 
photoemissive sampling technique mea- 
sures signals not only on gallium arse- 
nide but on silicon chips as well. 

Most of the work going on in the 
field—at AT&T Co.’s Bell Laboratories, 
Aerospace Corp., Stanford University, 
and elsewhere [Hlectronics, June 11, 
1987, p.36}-is aimed at GaAs chips. 
“But the semiconductor world is still 
one of silicon and will be for some time 
to come,” says Hansjorg Beha, co-inven- 
tor of the IBM approach and head of the 
Zurich team. “So a method for broader 
applications, and unrestricted to a spe- 
cific substrate material, is in demand.” 

Prompting the efforts to develop non- 
invasive IC test schemes are the limits 
posed by mechanical probes. As circuit 
dimensions shrink, it gets more and 
more difficult to point probes at a cir- 
cuit’s internal nodes—the limit of accu- 
racy is about 1 pm. It is also difficult to 
place the probe under a microscope, and 
there is a risk of the probe’s damaging 
the chip. 

So Beha and his three-member group 
began implementing what they call the 
ICLT (for integrated-circuit laser-test- 


RELATIONAL DATA BASES 





SANTA MONICA, CALIF. 
Rov data bases, which store 

data that indicate the relationship 
between items in separate data files, 
have become a big software business. 
Now a startup company 
named Nucleus Interna- 
tional Corp. has come up 
with a way to do the job 


























in hardware instead. S 1250 
Nucleus’s innovation is | 3 
N:vector, a relational = 1 o00 

data-base engine in the | > ' 
form of a plug-in board = 750 
for IBM Corp. PC ATs a 
and compatibles that em- | 2 g99 
ploys five custom gate-ar- a 

ray chips with a stream- | © 250 
Imed data-base scheme. | = 





The Santa Monica, Calif., 
company says its board— 
actually a coprocessor— 
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PHOTOEMISSIVE SAMPLING 


(i) microcomputers 
[-] MinicompuTers 







1982 


ing) method two years ago, and the re- 
sults are impressive. With a laser beam 
1 to 2 wm in diameter, the technique 
measures signals as short as 5 ps. The 
voltage resolution—that is, the smallest 
measurable potential difference—checks 
in at 10 mV, and it takes 10 to 40 ms to 
measure such ultrafast signals. The 





IBM’s photoemissive 
technique measures 
signals down to 5 ps 


i ge ed 
fastest rise time the IBM researchers 


have measured is 11 ps. 

By comparison, commercial electron- 
beam systems, the other contactless 
way to test both silicon and GaAs chips, 
can measure signals around 100 ps, and 
take up to 1 s to determine a 10 mV 
pulse at a point on the chip. On top of 
that, there is the chance of errors from 
the electrical charges that the e-beam 
produces in the IC’s insulating material. 

The IBM team is scaling down the 
beam diameter for lines smaNer than 1 
wm. It is also aiming at a better time 
and voltage resolution. Still another 
goal is a test setup that does away with 
the vacuum chamber, cutting equipment 
costs and simplifying measurements. 
Beha will reveal the results of this new 
work at the First European Conference 


A COPROCESSOR THAT’S A DATA BASE 


can do a job 10 times faster than the 
purely software solutions. What’s more, 
say Nucleus executives, N:vector has a 
proprietary associative storage system 
that takes up only one tenth the space of 


MINIS AND MICROS GAIN IN THE DATA-BASE MARKET 
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SOURCE: NUCLEUS INTERNATIONAL CORP. 


of Integrated Circuits in Grenoble, 


France, Dec. 9 to 11. 

In contrast to the GaAs chip-testing 
method, which exploits the material’s 
electro-optical behavior, the new IBM 
technique is based on photoemission. 
This phenomenon, discovered by Ein- 
stein, allows testing to be independent 
of circuit technology or substrate mate- 
rial. Light, or photons, impinging on a 
material induces the emission of elec- 
trons if the photon energy exceeds the 
work function of the illuminated materi- 
al. For the metallic materials used as 
conductors in ICs—aluminium, alumin- 
lum-copper alloys, or polysilicon—the 
work function is typically 4 eV. Emis- 
sion occurs when the photon energy is 
in the ultraviolet range at which it ex- 
ceeds the 4 eV. 

Attracting the electrons emitted from 
the illuminated spot is a wire grid that 
is installed about 1 mm above the chip 
and held at a positive voltage. If this 
grid is at a constant potential, the 
changes in the electrons’ acceleration to 
the grid is a measure of the voltage 
changes at the point of emission. Sig- 
nals and logic states can be determined 
at that point. 

The IBM setup uses a mode-locked ar- 
gon-ion laser that pumps a dye laser to 
produce 1-to-2-ps pulses with a photon 
energy of 2.5 eV at a 4-MHz repetition 
rate. Then the frequency is doubled to 
bring the wavelength down into the ul- 
traviolet range at 250 nm and the pho- 
ton energy up to 5 eV. This energy, now 
exceeding the material’s work function 
of 4 eV, is enough to induce electron 
emission. —John Gosch 


any of its software counterparts. 
Relational data bases represent about 
60% of the total data-base market, and 
Nucleus is aiming at what it estimates 
to be the fastest-growing part of the 
business (see figure). 
The company says sales 
of data bases for micro- 
computers climbed to 
$315.2 million in 1986, up 
from $219.3 in 1985. Nu- 
cleus is also planning 
versions of N:vector for 
minicomputers, whose 
data-base sales grew to 
$554.1 million in 1986 
from $316.9 the previous 
year, and for main- 
frames, which saw sales 
slide to $529.9 in 1986 
from $539.9 in 1985. 
The Nucleus technol- 
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30me geniuses are more prolific than others. 


The more you know, the more you can do. 
‘hat’s the genius of the Xerox 9900 duplicator. 
It'll take a job and run wihitat 
20 copies a minute. That's faster 
jan any other copier. : 
Then, it'll take on more. And more. And 
yore. The 9900 can preprogram up to 10 jobs 
t once and be ready to run instantly, when- 
ver needed. Just the touch of a button, and 
ye job you want appears on the Electronic 
ontrol Center display screen. 
Even the most complicated jobs can be 
‘one in one uninterrupted sequence. From 
utomatic document handling to reproduction 
ptions. From on-line finishing to automatic un- 
yading. If a rush job comes in, the 9900 is able 
0 interrupt itself, handle the rush assignment, 
hen gO back and pick up where it left off. 











Naturally, a duplicator that does so much 
So 30 easily requires less of your attention. In 
fact, the 9900 will free you to do 
other work. And of course, Team 
Xerox is always ready to serve you. 


| =, the best trained, best equipped pro- 


fessional team in the industry. 

So, whether you need the high-powered 
help of the 9900 or the steady drive of the 
1090 and 1050, you can always depend on 
Xerox Marathon copiers. Talk with us at 
1-800-TEAM-XRX, ext. 165B. 


Xerox brings out the genius in you. 


XEROX® and the number names are trademarks of XEROX CORPORATION. 
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Show me how Xerox copiers can make me more i 
prolific. 
ZC) Please send me more information. [ 


C Please have a sales representative call me. 


Send this coupon to: Xerox Corporation, PO. Box 24, 
Rochester, NY 14692. : 


NAME TITLE 





COMPANY 





ADDRESS CITY 


STATE ZIP PHONE 


If you can’t wait, call 


1-800-TEAM-XRX, ext. 165B 
(1-800-832-6979, ext. 165B). 


425-10-87 
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| 
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INDEPENDENT 
WORLDWIDE 
LODGING 


bite 


is a Best Western? 





Best 


The right place at the right price. (Jestern 






| INDEPENDENT 
Make reservations at any Best Western, WORLDWIDE 
see your travel agent, or call toll-free 
1-800-528-1234 Ree al 
. ~ ” independently owned 
and operated 


hotels, motor inns and resorts” 


E N Gt N E E R I N 


Stop. Look. Listen. 


Taking the time to assess your present position and future goals is impor- 
tant. If your position and goals are not moving in the same direction, it is 
even more important to consider a new environment. 


In the Upper Mojave Desert town of Ridgecrest, California is Comarco’s 
Weapons Support Division. Discover the rewards of living in an atmosphere 
of natural beauty while exploring a challenging new career. You'll become 
an integral part of our team, testing and evaluating sophisticated weapons 
systems in support of the U.S. Naval Weapons Center. 


If you are a Degreed Engineer with 2-15 years experience in weapons sys- 
tems or related fields, consider our openings. You'll find our environment 
offers stimulation for the senses, both intellectually and aesthetically. 


RELIABILITY ENGINEERS SENIOR DRAFTERS DESIGN 


EXPLOSIVE ENGINEERS ENGINEERING WRITER 


ROPULSION SYSTEM (Specifications) 
foacen: SOLDERING TECHNOLOGY 


QUALITY ASSURANCE INSTRUCTORS 
ENGINEERS DRAFTING CHECKERS 


You'll also enjoy an excellent climate, affordable housing, and an exciting 
variety of recreational activities, as we are only 150 miles northeast of Los 
Angeles and three hours from Mammoth Ski Resort. 


We are inviting you to take the time to stop, look, and listen, because your 
senses and career both deserve the stimulation. Please submit your resume 
with salary history in confidence to: Comarco Weapons Support Divi- 
sion, 1201 N. China Lake Blvd., Dept. EL-1087, Ridgecrest, CA 93555, 
Attention: Employee Relations Manager. 


U.S. Citizenship Required. 
An Equal Opportunity Employer 
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ogy, first shown to original-equipment 
manufacturers in mid-October, should 
make waves in the marketplace, predicts 
EK. F. Codd, founder of the Relational In- 
stitute, a data-base consultant in San 
Jose, Calif. “Building into hardware 
[the] operations you expect in a fair 
amount of software is a drastic new 
way of doing things,” at least for per- 
sonal computers, he notes. 

N:vector is the brainchild of Edward 
L. (Ted) Glazer, Nucleus’s co-chairman 
and chief technologist, who holds more 
than 30 computer-related patents, most 
notably one for the light pen. It is based 





















Data values need only 
be stored once 
with this new approach 












on bit vectoring, a mathematically con- 
cise way of representing sets of data as 
vectors, or streams, of binary informa- 
tion. With bit vectoring, N:vector data 
values need be stored only once, com- 
pared with several times in conventional 
data bases. And when a value is 
changed, which is a common data-base 
operation, the change is reflected simul- 
taneously in all references, saving both 
time and storage space. 

“This structure provides enormous ef- 
ficiencies in both processing speed and 
memory requirements,” observes Glaz- 
er. For example, because the Nucleus 
board uses data-compression techniques, 
its 512 Kbytes of random-access cache 
memory actually equal up to 5 Mbytes 
of RAM in conventional data-base sys- 
tems, he says. In practical terms, most 
minicomputer data bases run into trou- 
ble handling upward of 30,000 entries 
(or complex queries). But the N:vector 
technology can accommodate more than 
five times that number, says Glazer. 

But Nucleus’s path to the bank isn’t 
obstacle-free. There are many software 
data-base products in end-user distribu- 
tion channels, and high-priced front-end 
computer hardware is already on the 
market. Nonetheless, Nucleus believes 
its offering is “complementary to the 
OEM computer world,” says Derek W. 
McLeish, vice president of marketing. 
He adds that N:vector has the standard 
SQL (structured query language) inter- 
face. He predicts that even seemingly 
competitive vendors of relational data- 
base software could use the engine to 
enhance their wares. 

One of them, Ashton-Tate Corp. of 
Los Angeles, has its doubts. Though 
N:vector is a good retrieval system that 
can fill a definite niche, it has no mul- 
tiuser capability, says Willem Stoeller, 
director of advanced development, who 
worked at Nucleus more than a year 
ago. Nevertheless, Nucleus says it has 
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53.6 Reasons to Choose P-CAD 
for CAE and PCB design. 
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e End-to-end PCB design e Workstation performance ® 53.6% market sha 
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5°) e Large board capacity e ASIC design kits 


Full range of system interfaces @ 3000+ component library 
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e Design rule checking @ Absolute data 





security @ 3rd party software & services @ 24-hour on-line support 


nmr To find out why 53.6% of 

L engineers using PC-based CAD 
systems choose P-CAD® for 
workstation level performance, 
call toll-free: 


800-523-5207 U.S. 
800-628-8748 California 







Be 


— Personal CAD Systems, Inc. 
e Local sales & training 


1290 Parkmoor Avenue 
San Jose, California 95126 USA 
f PERSONAL CAD SYSTEMS INC. Telex: 371-7199 FAX: 408-279-3752 





*Source: Dataquest, Inc. 
P-CAD is a registered trademark of Personal CAD Systems, Inc. 
Generation 2.0 is a trademark of Personal CAD Systems, Inc. 
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already lined up several OEMs and has 
its first boards in beta sites. Nucleus 
will supply an entire development sys- 
tem for about $10,000. McLeish says 
the cost of end products might be about 
$3,200 per user. By contrast, Ashton- 
Tate’s dBase sells for about $700 and 
the SQL-based data-base management 
system from Oracle Corp. of Belmont, 
Calif., is priced at nearly $1,300. 
—Larry Waller 
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WHY AT&T AND 
SUN HOOKED UP 


NEW YORK 
ike a sheriff rounding up a posse, 
AT&T Co. is corralling some key 

Unix players to chase after a bigger 

share of the midrange computer market. 

In its second major announcement in six 

weeks, AT&T’s struggling Data Sys- 

tems Group said last week that it is 
joming forces with Sun Microsystems 

Inc. of Mountain View, Calif., to develop 

a unified version of its Unix System V 

and SunOS, Sun’s derivative of Berkeley 

Unix 4.2 bsd. In September, AT&T an- 

nounced a similar deal with Microsoft 

Corp., under which the two companies 

are merging all the features of Micro- 

soft’s Xenix operating system into 

AT&T’s System V. 

These moves seek to establish System 
V as the de facto Unix standard in a 
confusing marketplace abounding with 
different and incompatible versions of 
the operating system originated at 
AT&T. At the same time, AT&T hopes 
some of the marketing strength of us- 
ers such as Sun will add muscle to its 
computer line. However, whether AT&T 
can get other key players to join in con- 
solidating the Unix world will be the 
true test of that strategy. 

But that is not much of a strategy, 
figures analyst Jocelyn Young of Fu- 
ture Computing Corp., a Dallas market 
researcher. “They realize they can’t go 
it alone,” she says of AT&T, “so they’re 
trying to leverage some of the market 
presence of the other players in the 
Unix and Xenix market,” and to estab- 
lish Unix V as the standard. 

BOTH GAIN. Drawing others in may not 

be easy, but in joining up, AT&T and 

Sun are hoping that together they can 

do what neither could do alone. While 
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One thing 
every 
executive 
should 


have after 
retirement: 
















Anadventure. 


Gold watches are fine for some 
retired executives. But after a lifetime 
of experience, moving from the 
trenches to the front offices, your 
knowledge is worth more—to us and 
to hundreds throughout the world in 
need of your special skills. 

Through the International Execu- 
tive Service Corps—the not-for-profit 
organization that sends U.S. man- 
agers to help businesses in develop- 
ing nations—you can volunteer for 
short-term assignments in foreign 
countries where you're truly needed. 
Although you will not be paid, you 
and your spouse will receive all ex- 
penses, plus the personal satisfaction 
of teaching others while you discover 
more about yourself. 

It’s an adventure of the spirit. And 
the time to explore it is now. So 
please, don’t let this golden opportu- 
nity pass by. Send for more informa- 
tion today. 







Order your copy today for 
the industry's most often- 
used directory: 








@ /t’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages] 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@ Name and title of contact 
for sales information. 

@ Number of engineers at 
plant and number of 
employees. 

® Annual dollar sales volume. 

@ Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

@ Instant referral to 
company's advertisements. 

@ Offers FREE current catalog 

retrieval service (approx. 1300 

catalogs) | 























International 
Executive 
Service Corps 









Turn your lifetime of experience 
into the experience of a lifetime. 








YES, I'd like to share my lifetime of experience 
with others. I recently retired from my position as 
a hands-on manager with a U.S. company. I also 
understand that volunteers and their spouses 
receive expenses, but no salary. Please send me 
more information now. 







Price: 
$50 USA & Canada 
$75 elsewhere (surface mail) 








Name 
$90 elsewhere (air mail) the deal gives AT&T a bigger role in 
consolidating the Unix environment, it | Address 
Send order with payment to: offers Sun a key backer in its effort to 
City__.... State Zip 









make its Spare (Scalable Processor Ar- 
chitecture) microprocessor an industry 
standard for  reduced-instruction-set 
computing. AT&T Data Systems Group 
president Vittorio Cassoni says AT&T 


Regina Hera 

Electronics Buyers’ Guide 
1221 Avenue of the Americas jl, 
New York, NY 10020 Hill | 






Write to: IESC, 8 Stamford Forum, P.O. Box 10005, 
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will eventually use the Spare architec- 
ture across its entire line of minicomput- 
ers, but the first system to use the chip 
is still at least two years off. 

AT&T’s push to expand System V to 
include features of other Unix versions 
comes along just as the Institute of 
Electrical and Electronics Engineers and 
X/Open—a consortium of European 
computer companies—are getting closer 
to defining their own standards. AT&T 
is not trying to upstage those efforts, 
says Michael DeFazio, director of soft- 
ware systems for the Data Systems 
Group. He says, however, that neither 
standardization effort goes far enough, 
and he promises that AT&T will incorpo- 
rate within its expanded System V inter- 
face definition, called SVID, any fea- 
tures required by either new standard. 
That should be simple, DeFazio says. 





































































Sun gets a key backer 
in the dnve to 
standardize its RISC chip 


eee a eee 
The IEEE Posix standard, which is now 
in draft form, “deals with one volume, 
one third of the SVID standard,” he 
says. “About 75% or 80% of that is pre- 
cisely SVID, and the rest is Berkeley 
extensions.” The X/Open standard, 
which is still in the definition stages, 
will also be based on SVID. 

The enhanced System V, which will be 
developed by AT&T, will be optimized 
for the Spare computing platform, incor- 
porating features from System V, 
Berkeley 4.2, and SunOS. Sun’s Net- 
work File System, its variation of the X- 
Windows graphics interface, NeWS, will 
also be included. 

AT&T has struggled as a computer 
maker since it was allowed to enter the 
business after the breakup of the Bell 
System in 1984. The company had some 
early success with its high-end IBM- 
compatible personal computers, but 
more recently has lost money with both 
those products and its 8B line of mid- 
range machines. At the same time, it 
has drawn heavy criticism from analysts 
who complain that AT&T lacks a coher- 
ent strategy for computers. 

These analysts give mixed reviews to 
the latest moves by AT&T, and not all 
of them are convinced that these moves 
are evidence of what group president 
Cassoni calls ‘a concerted effort to con- 
solidate the Unix-system market.” For 
example, Kenneth Bosomworth, presi- 
dent of International Resource Develop- 
ment Inc. of Norwalk, Conn., says that 
AT&T is merely “ringing doorbells.” In 
his view, “Sun’s answer indicates that 
they opened their door. It takes them 
[AT&T] nowhere; it’s a mindless strate- 
gic alliance.” -Tobias Naegele 
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Advanced Murata 
Noise Suppression Technology:-- 


Features 


@ The combination of the diecast frame ground and feed-thru type capacitors 
results in large insertion loss characteristics in a wide frequency range. 

@ Free choice of filtered terminal pins provides excellent design flexibility. 

@ Pin layout and external dimension compatible with conventional D-sub type 
connectors. 


Ratings insertion Loss Characteristics 
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26-10, Tenjin 2-chome, Nagaokakyo, Kyoto 617 Japan.:---------------- Phone:075-951-9111 Telex: 64270 MURATA J 
MURATA ERIE NORTH AMERICA, INC. (U.S.A./CANADA) --------:---------- Phone:404-436-1300 Telex:542329 
2200 Lake Park Drive, Smyrna, Georgia 30080-7604, U.S.A. 

MURATA ERIE NORTH AMERICA, LTD. Canadian Operations Phone :613-392-2581 Telex :662279 

MURATA AMAZONIA INDUSTRIA E COMERCIO LTDA. (BRAZIL):-:...------- Phone:01 1 -289-8310 





MURATA ELEKTRONIK GMBH (West Germany) ----:----------- Phone:091 1-66870 Telex:623763 
Holbeinstrasse 21-23 8500 Nurnberg 70, West Germany. 

MURATA ELECTRONIQUE, S.A. (France)--.--------::-0::02:52s:s ss Phone:03-024-6767 Telex:699954 
MURATA ELETTRONICA S.P.A. (Italy) --------::0:520eer rere treet ene Phone:02- 607-3786 Telex:330385 
MURATA ELECTRONICS (UK) LTD. (England) -------------------::ss re Phone:0252-523232 Telex:858971 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore). -.--.------ Phone:2584233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ....-..---------:--5+++ Phone:042-91-4151 Telex:27571 MURATA 
MURATA ERIE N.A., INC. (Taiwan Branch): Phone:02-562-4218 Telex:27571 MURATA 
MURATA COMPANY LTD. (Hong Kong) ---)--:-::: sss Phone:0-4992020 Telex:56208 
MURATA MFG. CO., LTD. Seoul Branch (Korea) --------------- -- Phone:730-7605/730-7321 Telex:25858 
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People who deal with"bau 
of McGraw-Hill informatio 


Nobody understands the value of good informa- 
tion better than the people who work in computers 
and communications. 

And for those people, no information carries more 
weight than McGraw-Hill’s. We provide the databases, 
analyses and news that computer and communications 
professionals rely on to illuminate the workings of 
their industries. 

Everyone in the business keeps up with the 
latest developments by reading McGraw-Hill maga- 
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zines. BYTE, Electronics and Data Communication 
are all required reading in the field. So are books 
Osborne/McGraw-Hill. 

For MIS/EDP and communications professio 
Datapro’s print and on-line directories and report 
cover every aspect of computer hardware and sof 
from mainframes to micros, as well as communicai 
and office automation. 

For people who manufacture or sell microco 
puters and microsoftware, Future Computing is th 
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mber one information source for product tests, 
alyses and comparisons. 

People who specialize in communications are 
red into CCMI/McGraw-Hill, to receive not only the 
rd facts on communications tariffs, but also in-depth 
alyses and bottom-line recommendations via print, 
ftware and on-line products. 

And when telecommunications and computer 
mpanies plan for the future, they rely on DRI 
ymmunications to provide them with forecasts 
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of economic forces and industry trends. 
When it comes to turning megabytes into mega- 
bucks, nothing computes like McGraw-Hill information. 
McGraw-Hill, Inc., 1221 Avenue of the Americas, 


New York, N.Y. 10020. 


McGraw-Hill. 
Information that leads to action. 
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- ORDERING INFORMATION — 
_ Prices include cost of surface delivery. 
Add local sales tax. 


$39.95 
$31.95 
$16.95 


—__, (OSS Planner see 


Gold Stamping full name 
on each item $ 4.50 


: Handling/Packing per item $ 1.50 
$ 1.00 


Set or Diary 
Planner — Only 


$9.00 $ 3.50 nd sath money on to — : . 
8.50 1.50 k P x, FO. Box 5505, 


14.00 2.00 


14.00 3.50 


Singapore, Japan, 
S. Africa, Australia 19.50 5.00 





SMD LOGIC COMPONENTS TESTED 3 TIMES AT 260° C. 


HOT 
TO HANDLE. 


Guaranteed heat-resistant. 
After all, Mitsubishi tests 
every Logic component not 
once at 250° C but no fewer 
than 3 times at 260° C. This 
serves to avoid heat cracks 
during SMD assembly, gua- 
ranteeing your systems top 
reliability and durability. 

A complete program. We 
also offer you a wideranging 
choice in SOP technology, 
featuring all needed functions. 
In LS, ALS, AS, HC and 
HC-1 - the right Logic com- 
ponents for every application. 

Send for our documenta- 
tion. It will show you clearly 
and simply what we offer — plus 
our edge when it comes to 
handling. 


M L&sS. 








More process reliability for your SMD production. 

We also supply 
machine-ready 

component tapes. 
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MITSUBISHI ELECTRIC EUROPE GMBH 

Gothaer StraBe 8 - D-4030 Ratingen - Tel. (02102) 486-307 
Munich: Tel. (089) 919006 - Milan: Tel. (39) 63 6044 
Paris: Tel. (1) 47529675 - Stockholm: Tel. (8) 96 04 60 
London: Tel. (923) 77 00 00 
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_UK PLANT GEARS S UP ADVANCED PROCESS To PRODUCE OPTICAL DEVICES 


we a few weeks, newly designed equipment for an advanced metallo- 
. W organic vapor-phase epitaxy process will ramp up to full commercial 
__ production of optoelectronic devices based on-indium phosphide in |pswich, 
UK. BT&D Technologies, a joint venture of British Telecom Research Ltd. and 

_ Du Pont's Electronics Division, Wilmington, Del., has developed its own epi- 

_ taxy equipment, which it says achieves high reproducibility and tight control 
over the thickness of added layers of InP containing gallium and arsenic— 
layers anywhere from 20 to 50,000 A thick. This equipment is crucial in 
- making such an epitaxy process practical in a production environment, and 
making prices reasonable thanks to high yields. Aimed at fiber-optic telecom- 
munications, the venture’s products operate at 1.3 or 1.55 nm. They will 
include lasers, photodetectors, transmitter and receiver modules, optical 

_ Switches, and packages that combine eos chips with optical devices oper- 

- ane at up to 2. 4 aigabits/s, _ 9 
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"AUSTRALIAN CACHE CHIP ENTERS KOREAN-OWNED DOOR TO U. S. MARKET 


“ustralia’ s Austek Microsystems Ltd. will be giving Zymos Corp. a leg up in 

| kihe market for chip sets aimed at manufacturers of 80386-based personal 
computers. The Sunnyvale, Calif., company will fabricate and sell Austek’s cache 
controller chip, thereby gaining a big advantage in the high-performance person- 

-_ al-computer segment—machines running at clock rates of 20 MHz and more. 
___ Without a cleverly implemented cache memory, such systems get bogged down 
waiting for their own memory to catch up with them. Zymos claims the A38152 
__ Microcache from the Adelaide-based Austek [E/ectronics, June 11, 1987, p. 74] 
towers over the competition—especially on price. It sells for $80 in 84-pin plastic 

_.__ leaded chip carriers, compared with $130 to $180. for similar chips in expensive 
--—— pin-grid arrays. Zymos, which is owned by Daewoo bole AnD. of South 
Korea, will add the chip to Ws Poach/Alsb6 Ime =i ( wssisiCs = 


ASIAN COUNTRIES WIL NARROW THE GAP IN MANUFACTURING AUTOMATION 


orth America will outspend Asia $17.8 billion to $13. 8 billion for manufac- 

is @ turing-automation gear this year, but the difference will narrow over the 
_ next half decade: the Asians will boost their spending to $22.6 billion by 1991 
_ while the North American market moves to $25.4 billion. Those projections 
cone from David Penning, a manufacturing- -automation analyst with Dataquest 
- Inc., San Jose, Calif., after a recent two-week swing through Japan, South 
Korea, and Taiwan. ‘There will be more investment in manufacturing automa- 
tion as a percentage of growth in the Asian countries,’’ he says. So far, Japan 
dwarfs its neighbors: Dataquest expects the market there to reach $17.1 
billion in 1991, compared with $2.1 billion for South Korea and $1.1 billion for 
_ Taiwan. But Penning notes that ‘‘a lot of people think South Korea is going to 

_ be the next economic miracle in the na East.” & 


MATRA-HARRIS To }0 SECOND.SOURCE NEC 16-BiIT MICROCOMPUTERS 


EC Corp. is counting on a second: source deal with Mata Harrie Semi- 
Besacuc curs. Nantes, France, to help ease the friction between European 
- countries and Japan over semiconductor trade. The Tokyo company will 
_ provide MHS with the technology to fabricate 16-bit one-chip microcomputers 
with 8-bit external data buses. The chips—wPD/78312 and pPD78310—fea- 
ture a 16-by-16-bit hardware multiply time of 3.2 ws and a 32-by-16-bit 
hardware divide time of 8.4 us. The wPD78312 has an on-chip read-only 
memory of 8 Kbytes, the wPD78310 has none. NEC has been selling the — 
chips in Japan for some two years. LC 
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~ What do you do 
when switched and operating states 
have to be indicated, surfaces and 
script are to be illuminated from 
behind but there’s just no more space 
for elaborate LED driver devices? 





pe 111 SOIULION'S 
called low-current LED. Just 2mA is 
enough to make the new low-current 
LEDs from Siemens beam out with 
typically 2mcd. LED drivers are super- 
fluous: you can drive them directly 
from a CMOS microprocessor, a gate 
or LS-TTL device. That not only saves 


you space, it also cuts assembly costs. 


RCs 


_ 
A 


And there's another benefit: the use of 
low-current LEDs in mobile equipment 
lets your batteries serve longer. 

That results from the especially low 
power dissipation in the driving 
electronics and the LEDs themselves. 


eS Siemens low- 
current LEDs come in super-red, yellow 
and green, in 3mm, 5mm and SOT 23 
packages, and there’s our new “Argus” 
LED for background illumination of 
surfaces, script and 

symbols. 


“2 For full details of Siemens 
new low-current LEDs, just write 
Siemens AG, Infoservice 12/2014, 
Postfach 23 48, D-8510 Fuerth, 
quoting “Low-current LED”. 
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CMOS high speed SRAM. 
CMOS high speed PROM. 
CMOS high speed PLD. 
CMOS high speed Logic. 


We offer a broad family of inte- 
grated circuits that let you build 
faster systems. Systems that run 
cooler, that take up less space, that 
use less power. 

And now it’s easier than ever for 
you to design us in. We're DESC- 
certified. And our first JAN parts are 
shipping. We offer flexible packag- 
ing automation so that you can get 
the packaging you need, including 
LCCs, pin grid arrays and flatpacks. 


Our first JAN quali 
Static RAM available. 


And our 1.2 and 0.8 micron pro- 
cesses deliver record performance. 


In fact, we're already part of many 


military programs with names 
like AWACS, B-52, F-11], F-14, 
F-16, F-18, HAWK, Space 
Shuttle and Sparrow. 


Cypress Semiconductor, 
3901 North First Street, 
San Jose, CA 95134. 
Phone (408) 943-2666, 
Telex 821032 CYPRESS SNJ UD, © 
TWX 910-997-0753. 

© 1987 Cypress Semiconductor 


Good news for milifary 
customers who need 
highest performance CMC 








The biggest news: Our SMD (Standard 
Military Drawing) program. | 


We actively support the DESC- 
sponsored SMD program. As a result, 
we have the capability to draft Stan- 
dard Military Drawings quickly and 
efficiently. : 

The payoff so far: We have twelve 
products certified or pending cer- 
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Twelve drawing numbers moving through the DESC approval channel. 


tification, with many, many more 
scheduled in the near future. And we 
intend to see that they become JAN 
slash sheets as quickly as possible. 

Is it important to you to have a 
certain part available under the SMD 
program? You will find no vendor 
more cooperative or better equipped 
to help. 
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HIGH-CAPACITY LIGHT 
LINK SET IN JAPAN 


Starting next month, NEC 
Corp. of Tokyo will begin 
supplying the world’s high- 
est-capacity optical-communi- 
cations system to Nippon 
Telegraph and _ Telephone 
Corp., also of Tokyo. The 
backbone system will have a 
capacity of 1.544 gigabits/s, 
four times the capacity of the 
current 400-Mbits/s systems 
installed in Japan. It will link 
Tokyo and Osaka, and it is 
scheduled for completion by 
March 1988. 

















SAMSUNG, TOSHIBA 
REACH VCR ACCORD 


Samsung Electronics Co., 
Seoul, will build hi-fi VHS 
video-cassette recorders us- 
ing technology from Toshiba 
Corp., Tokyo. Toshiba says 
the two firms will sign a for- 
mal contract before year’s 
end, and that the pact will be 
its first technology-transfer 
agreement in VCR _ produc- 
tion. Samsung, which now 
produces about 250,000 VCRs 
a month, will start manufac- 
turing the hi-fi VCRs next 
year. Samsung is also negoti- 
ating a contract to produce 
Toshiba-brand hi-fi VCRs for 
the Japanese company. 




















EQUIPMENT BUDGET 
FOR NTT GOES UP 


Nippon Telegraph & Tele- 
phone Corp. says that during 
the fiscal year ending in 
March 1988 it will increase 
purchases for computer sys- 
tems to 98.4 billion yen, up 
from 80.5 billion yen last fis- 
cal year. Without specifying 
its budget allowances, NTT 
says it will also purchase oth- 
er high-tech equipment, in- 
cluding local cable, single- 
mode optical-fiber cable, digi- 
tal equipment, 
telephone sets, desktop coin- 
operated public telephones, 
and mobile radio communica- 
tions equipment. There’s an 
opportunity there for foreign 
suppliers: last fiscal year, 
NTT funneled 9% of the 400 
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single-line. 


billion yen it spent on high- 
tech equipment to foreign 
suppliers, mostly in the U.S. 
























TELECOM FIRMS 
PAIR UP FOR ISDN 


Northern Telecom Ltd. has 
signed an agreement to pur- 
chase for £445 million ITT 
Corp.’s 24% holding in STC 
ple, a major British supplier 
of communications and infor- 
mation systems. STC, in turn, 
would acquire a 40% interest 
in the Canadian telecommuni- 
cations company’s British 
subsidiary. If the purchase of 
the STC shares is approved 
by the UK government, the 
two transactions would en- 
able the companies to jointly 
develop components for the 
Integrated Services Digital 
Network. | 



















EDS TO BUILD SYSTEM 
FOR ASIAN GAMES 


A joint U.S.-Chinese venture 
will design and develop a $10 
million computerized data- 
management system for the 
1990 Asian games in Beijing. 
The integrated system will be 
produced by Beijing Interna- 
tional Information Processing 
Co., a joint venture between 
Electronic Data Systems, of 
Dallas, and a mainland Chi- 
nese group, the Beijing mu- 
nicipal government’s Com- 
mission for Science and Tech- 
nology. It will provide the 
hardware, software, and com- 
munications components to 
cover the 26 major and 240 
minor sporting events, coor- 
dinating competition results 
and providing electronic mail, 
computer-aided sports ana- 
lyses, and monitoring and 
control. The system will be 
installed in the Chinese capi- 
tal in 1989. 
















NIXDORF TAKES POS 
LEAD IN AUSTRALIA 


West Germany’s Nixdorf 
Computer AG has become 
the leading point-of-sale sys- 
tems supplier to Australia 
thanks to a Sydney depart- 
ment store. The Paderborn- 

















based Nixdorf nabbed an or- 
der from Grace Brothers to 
‘deliver some 2,000 computer- 
ized cash registers to the de- 
partment store chain, one of 
the continent’s largest. Nix- 
dorf will be supplying its 
8812 system; a Nixdorf 8862 
computer at each store will 
collect the data coming from 
the cash registers and send it 
to the chain’s computer cen- 
ter in Melbourne. 































AEG TO SELL SOLAR 
PACK TO POWER TV 


Will people carry their TV 
sets to the beaches as they 
now do their radios? That 
prospect is closer to reality 
now that West Germany’s 
AEG AG has come out with a 
solar-power plant the size of 
a briefcase, which powers 
color-TV sets made by Grun- 
dig AG, also of West Germa- 
ny. The Solar Power Pack 
consists of a solar generator 
fitted with solar cells deliver- 
ing a total of 40 W. A solar- 
charged battery ensures TV 
reception up to four hours 
under no-daylight conditions. 


































SOVIET ORDER FOR 
IBM 9370 BANNED 


Overruling approval by the 
U.S. Commerce Department, 
the Defense Department has 
forbidden IBM _ Singapore 
from selling a $250,000 Model 
9370 minicomputer to the Sin- 
gapore Soviet Shipping Co., 
or Sinsov. Singapore’s United 
Industrial Corp. owns 507% of 
Sinsov and the Soviet Union 
the other 50%—a_ situation 
that raised Pentagon con- 
cerns that the computer 
might be put to military uses. 
“Our viewpoint is that Sinsov 
is owned by the Soviets, and 
the bottom line is that this 
line of computers is not for 
sale to certain countries,” 
says Col. Arnold Williams, 
U.S. Defense Department 
spokesman. Sinsov says. it 
wants a computer to process 
documentation and account- 
ing work for the more than 
1,000 Soviet vessels that call 
yearly at Singapore’s harbor, 























the world’s busiest. Instead 
of the 9870, it will buy a less 
powerful $125,000 IBM Sys- 
tem 36 from a local dealer. 








THORN TO SUPPLY 
AIR DEFENSE AID 


Thorn EMI Electro Optics Di 
vision of Hayes, England, 
has won a £70 million con- 
tract from the UK Ministry 
of Defence to supply an Air 
Defence Alerting Device, 
which is portable or can be 
mounted on a vehicle. The de- 
vice warns ground forces of 
the presence of low-flying 
aircraft and helicopters by 
sensing the infrared emis- 
sions of intruding aircraft, 
then gives their bearing to a 
weapons operator. It remains 
undetected itself. 






































































SHARP USES SONY’S 
2-IN. DISK DRIVE 


Sony Corp.’s 2-in. floppy-disk 
drive [Electronics, Sept. 17, 
1987, p. 54E} has found a 
home in another company’s 
product. Sharp Corp., Tokyo, 
started marketing a portable 
Japanese and English word 
processor that incorporates 
the drive on Oct. 21. The new 
word processor, which is 
equipped with a_ thermal- 
transfer printer with a reso- 
lution of 24 by 24 dots per 
character, can also process 
punctuation and characters 
for German, French, and 
Spanish, and incorporates a 
spelling checker for English- 
language processing. Sharp 
expects to sell about 10,000 
units a month at 85,000 yen 
in Japan. 

































































SIEMENS PCs ARE 
#2 IN GERMANY 


West Germany’s Siemens 
AG sold more than 21,000 
MS-DOS-based personal com- 
puters for professional appli- 
cations during the last fiscal 
year, which ended Sept. 30. 
Combined with its sales of 
Unix-based machines, those 
sales push the Munich com- 
pany to No. 2 in its home 
market, behind IBM Corp. 
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Level- and frequency-accurate 
Group delay option 
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THYRISTORS OPEN NEW VISTAS 
BY HANDLING 20-KHz SWITCHING 





THOMSON’S ZERO-TURN-OFF DEVICES ALSO USE 20% LESS POWER 


new world of high-power, 

high-frequency applications 
in power conversion will open up 
to thyristors now that Thomson 
Semiconducteurs is pushing maxi- 
mum switching frequency from 2 
KHz up to 20 KHz in its new ZTO 
devices that can handle up to 1 
MW. ZTOs—the name stands for 
Zero Turn-Off time—also deliver 
20% cost savings over gate-turn- 
off, or GTO, thyristors, so a wide 
range of users will benefit from 
reductions in weight, volume, and 
cost, says the French chip maker. 

Thomson foresees initial appli- 

cations for ZTOs in resonant con- 
verters for induction heating. Fu- 
ture applications include traction, 
motor-drive, and uninterruptible 
power supplies. ZTOs will also replace 
tubes and improve the power range and 
performance of generators in X-ray, ra- 
dar, and laser power supplies, says Jean 
Pierre Abgrall, marketing manager for 
power devices. 
Low cost. “The cost limitation in all 
high-power equipment is more the trans- 
formers and other passive components, 
rather than the semiconductors,” says 
Abgrall. “If you today replaced a GTO 
with a ZTO, your cost for the same 
amount of output power will be 20% less 
because you can take more current from 
the same silicon chip and you will save 
on passive components.” 

Until now, high-performance motor- 
drive techniques with high switching 
frequencies (10 to 20 KHz) were limited 
to about 10 to 20 KW because there 
were no semiconductors capable of han- 
dling both high frequency and high pow- 
er. The turn-off capability of GTOs now 
being used for applications such as vari- 
able motor drives has enabled designers 
to eliminate commutation networks re- 
quired by regular thyristors, but GTOs 
can handle only a limited current during 
gate switch-off. The GTO also has a 
dead-time turning switch-off when the 
device cannot be switched again, and as 


a result can handle operating frequen- 


cies only up to 2 KHz. 
To solve these problems, Thomson 
used a technology based on high interdi- 
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PAIRS. The Z1340s, front, handle peaks of 500 A at 5 KHz and 
400 A at 20 KHz, while ZT570s handle 700 A and 900 A. 


gitization of gate-cathode junctions. The 
gate cathode is divided in a great num- 
ber of cells to accelerate charge extrac- 
tion at turn-off. To turn off a ZTO, an- 
ode current is first forced to zero by a 
small commutation circuit. Then a nega- 
tive gate voltage is applied in order to 
extract stored charge and restore the 
device’s blocking capability almost in- 
stantaneously—l1 ys or less. In this con- 
figuration, no focusing current occurs, 
which keeps power dissipation low. 

The power of the gate drive at turn-off 
is much smaller than for a GTO because 
charge extraction from the gate can be 
implemented with a capacitor of a few 
microfarads. In a chopper configuration of 
1,000 A and 1,000 V, for example, where a 
conventional fast switching thyristor is 
used, the extinction capacitor will be 40 
uF, and switching frequency will usually 
be a maximum of a few kilohertz. If a 
GTO is used, the snubber capacitor re- 
quirement drops to 8 pF, but there will be 
no improvement on frequency. If a ZTO is 
used, the snubber capacitor will be only 1 
uF, and frequency will be limited only by 
the thermal dissipation capacity of the de- 
vice, with switching frequencies higher 
than 20 KHz. 

For the moment, Thomson is the only 
company making the device, but it ex- 
pects others to begin scrambling to come 
out with similar products. The world mar- 
ket for high-power components—over 100 





IC PERFORMS AT 





A—is around $300 million, with a 
growth rate of about 5%, says Ab- 
grall. “With these new applications 
we can expect the market to grow 
very fast—perhaps 15% for these 
particular components,” he says. 

One of the first applications for 
Thomson’s ZTO will be for de-de 
converters aboard the next gener- 
ation of France’s high-speed 
trains, known as TGVs, for Trains 
a Grande Vitesse. The present 
TGVs use regular thyristors and 
have battery chargers weighing 
500 kg. The new ones will use 
ZTOs and have battery chargers 
weighing 150 kg. 

Until now, high-performance 
motor drive techniques with high 
switching frequencies (10 to 20 
KHz) were limited to approximately 10 
to 20 KW because there were no ade- 
quate semiconductors for higher power. 

Production will start in Tours in Octo- 
ber. Two series of products are now 
available for sampling, both with block- 
ing voltages up to 1,600 V. The ZT340 
series handles currents up to 500 A, and 
the ZT570 handles up to 900 A. Export 
prices range from about $200 to $300, 
respectively, in lots of 1,000. 

— Jennifer Schenker 
Thomson Semiconducteurs, 43 Ave. de L’Eur- 
ope, 78140, Vélizy-Villacoublay, France. 
Phone: 33-39-46-9719 [Circle 500] 





0.25 MICROSECONDS 


Mitsubishi Electric Corp.’s 7700 series of 
16-bit. microprocessors use 1.38-~4m CMOS 
technology to achieve instruction-execu- 
tion times as low as 0.25 us. 

Four models make up the series. The 
M87700M2FP offer a 0.5-us execution 
time and the M87700M2AFP boasts an 
execution time of 0.25 us. Both offer 16 
Kbytes of read-only memory. 

The other two processor chips—the 
M377002SFP and M37700M2SAFP—of- 
fers 0.5- and 0.25-us execution times re- 
spectively. They do not, however, have 
on-chip ROM. 

All four of the chips can access up to 
16 Mbytes of memory. All of them tar- 
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get office-automation and industrial-con- 
trol systems. Available now in Japan, 
the M387799M2FP costs 2,700 yen; the 
M87700M2AFP, 3,200 yen; the 
M87700M2SFP, 2,500 yen; and the 
M87700M2SAFP, 3,000 yen. 
Mitsubishi Electric Corp., Kitaitami Works, 
Mizuhara 4-1, Itami, Hyogo 664, Japan. 
Phone 81-727-82-5131 [Circle 701] 


NUMBER GENERATOR 
BOOSTS SECURITY 


The MicroSeal security device from En- 
crypta Electronics Ltd. indicates if 
someone has tampered with a computer 
or peripheral cabinet by automatically 
generating a random four-digit number 
that is displayed on the unit’s liquid- 
crystal display. 


TELECOM UNIT MIXES 
VOICE AND DATA 


Standard twisted-pair telephone lines 
can simultaneously carry both data and. 
voice traffic with the TAD XD integrat- 
ed services module from Datentechnik 
Ltd. Capable of transmitting synchro- 
nous or asynchronous data at speeds up 
to 19.2 Kbits/s, the TAD XD can be used 
on cabling runs as long as 10 km within 
the user’s premises. 

The module provides basic services 
similar to the emerging Integrated Ser- 
vices Digital Network standard without 
requiring new terminal equipment and 
local-loop cabling. It can also be used to 
provide value-added services such as 
high-speed videotex or access to packet- 
switching networks. It is available now, 
and price varies by country. 
Datentechnik International Ltd., Communi- 
cations House, 51a Heathhill Rd., Crow- 
thorne, Berks RG11 7BP, UK. 

Phone 44-344-779-398 [Circle 704] 


JITTER METER RUNS 
UP TO 168 MBITS/S 


The PJM-4 jitter meter from Wandel & 
Goltermann handles signals with fre- 
quencies up to 168 Mbits/s on digital 
transmission networks. It measures a 
wide range of bit rates, weighting 
types, and interface codes, and can tack- 
le the numerous system interfaces en- 




















































































Measuring 50 by 45 by 15 mm, Micro- 
Seal comes encapsulated in resin and in- 
cludes a lithium battery that guarantees 
a 10-year useable life. Besides generat- 
ing a random number, it also records 
and displays the time and date when the 
cabinet was last opened and closed. 
Priced at £50 with volume discounts 
available, MicroSeal is available now. 
Encrypta Electronics Ltd., The Bulmore, 
Caerleon, Gwent NP6 1QR, UK. 
Phone 44-633-423-51 1 [Circle 702] 


TIMER IS PROGRAMMED 
OVER RS-422 BUS 


The PM6666 timer/counter from Philips 
offers full programmability over the RS- 
422 bus, including input settings, trigger 
levels, and sensitivity. Up to 20 measur- 
ing functions including voltage mini- 
mums and maximums can be selected 
remotely over the bus. Automatic trig- 
gering is supported for input signals 
over 100 Hz with trigger voltage levels 
ranging from +50 to -50 V at a resolu- 
tion of 20 mV. 

Trigger levels can be displayed on the 
instrument’s screen, and_ three-state 
light-emitting-diode indicators give an 
instantaneous indication of triggering 
inputs. Sensitivity can be set at any of 
six levels ranging from 20 mV to 1 V. 

The instrument offers seven-digit fre- 
quency-measurement resolution. The 
PM6666 is available now, with the price 
varying from country to country. 
Philips Industrial & Electro-acoustical Sys- 
tems Div., P. O. Box 218, 5600 MD Eindho- 
ven, The Netherlands. 

Phone 31-40-788620 [Circle 703] 

















countered in line-radio-lin 
transmission systems. 

To determine the effects of jitter on 
overall transmission quality, the PJM-4 
counts the number of times that certain 
adjustable jitter thresholds are exceeded 
in the course of continuous measure- 
ments. Signal-code violations are count- 
ed at the same time. 

Price for the PJM-4, which can now 
be delivered, depends on importing 
country. 

Wandel & Goltermann GmbH, P.O. Box 
45, D-7412 Eningen, West Germany. 


Phone 49-7121-891570 [Circle 705] 


REED SWITCH OFFERS 
4,000-V ISOLATION 


A miniature reed relay from Gentech 
Ltd. provides modem interfacing of 
phone lines with computer peripherals 
where high isolation between switched 
circuits and coil drive circuitry is vital. 
The G82V provides 4,240 V de coil/con- 
tact isolation and comes in either dry or 
mercury-wetted versions. 

Both versions can be customized. The 
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relays are fully encapsulated and are 
available in 5-, 12-, and 24-V models. 
They are available now. Price depends 
on importing country. 

Gentech International Ltd., Grangestone 
Industrial Estate, Girvan, Ayrshire, Scotland 
KA26 9PS, UK. 

Phone 44-Girvan 3581 [Circle 706] 


GRAPHICS CARD RUNS 
640-BY-480 DISPLAY 


The VME 68800 color graphics board 
from BICC-Vero Electronics Ltd. offers 
640-by-480-pixel resolution, and a 30.24- 
MHz display speed. The standard ver- 
sion comes with 256 Kbytes of dual-port 
video random-access memory and a 16- 
color palette. 

The VMEbus board includes a com- 
plete OS-9/68000 software driver and 
supports a 60-Hz frame rate. With an 
optional video-RAM expansion to 512 
Kbytes, it provides 1,024-by-1,024-pixel 
resolution and vector drawing up to 64 
million pixels/s. An optional color pal- 
ette provides up to 4,096 colors. 

The OS-9 software driver supports 
four fonts for ASCII display and graph- 
ics routines for drawing lines and filling 
regions with color, textures and _ pat- 
terns. Available now, the board costs 
£450. 

BICC-Vero Electronics Ltd., Flanders Road, 
Hedge End, Southampton SO3 3LG, UK. 
Phone 44-703-266-300 [Circle 707] 


RAM BOARD BOASTS 
DOUBLE PROTECTION 


Xealibur Computers Ltd.’s RAM-BO bat- 
tery-operated static random-access-mem- 
ory board for IBM Corp. Personal Com- 
puters and compatibles offers a maxi- 
mum capacity of 1 Mbyte and two inde- 
pendent batteries to guard against 
power failures. 

The board is designed for use in envi- 
ronments where dust, noise, and vibra- 
tion make rotating storage devices such 
as disk drives unreliable. The batteries 
boast 10-year operating lifetimes. Tar- 
get applications include data logging, in- 
dustrial control, and image capture and 
analysis. Access time varies depending 
on the host computer. 

Variable amounts of RAM are avail- 
able and one version comes with 500 
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able, programmable read-only memory 
Available now, the standard board with 
500 Kbytes of RAM costs £399. 
Xcalibur Computers Ltd., Kent House, 30 
Billing Rd., Northampton NN1 5DQ, UK. 
Phone 44-604-259-211 [Circle 708] 


OPTICAL MULTIPLEXER 
HANDLES 3 SIGNALS 


The HK-1300 optical-waveguide multi- 
plexer/demultiplexer from Shimadzu 
Corp. combines or separates up to three 
signals with wavelengths of 1,200, 1,310, 
and 1,550 nm. 

The unit incorporates an optical-wave- 
guide and defraction-grating technology 
to achieve its multiplexing/demultiplex- 
ing functions. Since all parts are inte- 
grated into a single module, the HK- 
1300 is moisture-proof. 

Operating temperature range is -10 to 
+55°C, and minimum insertion loss is 5 
dB. Available now, with delivery within 
two to three months after order, the 
HK-1300 costs 300,000 yen. 

Shimadzu Corp., Opto-electronics Dept., 
Shinjuku Mitsui Building, 2-1-1 Nishi Shin- 
juku, Shinjuku-ku, Tokyo 163, Japan. 

Phone 81-3-346-5556 [Circle 709] 


PC-BOARD FAB SYSTEM 
IS SELF-CONTAINED 


Two systems from Mega Electronics 
Ltd. offer self-contained operation with 
three process tanks for the develop- 
ment, bubble-etching, and immersion-tin- 
ning processes for production of printed- 
circuit boards. 

The PB510 system handles 12-by-10-in. 
boards, and the PB520 system, 20-by-12- 
in. boards. Positioned between the three 
process tanks are two spray-wash tanks. 
The three process tanks have a built-in 
hose and tank to simplify maintenance, 
and each spray-and-wash tank has its 
own water inlet. 

The systems are available now; prices 
start at £820. 

Mega Electronics Ltd., 9 Radwinter Rd., 
Saffron Walden, Essex CB11 3HU, UK. 
Phone 44-799-21918 [Circle 710] 


SIGNAL GENERATORS 
ACCURATE TO 1 mHZ 


The model 1049 sine-wave and noise 
generator and the 1051 sine-wave gener- 
ator from Bruel & Kjaer handle fre- 
quencies from 2 to 200 KHz with a reso- 
lution of 1 mHz. 
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Output levels range from 100 pV to 5 
V and are selectable with an attenuator 
accuracy of +8 dB. Output signal distor- 
tion is better than -96 dB in the audio 
range and is typically -105 dB at a fre- 
quency of 1 KHz. 

For frequently repeated tests, the in- 
struments offer nine programmable pat- 
tern settings. 

Other features include narrow-band 
random-, white- and pink-noise outputs 
and a compressor that maintains a con- 
stant output signal. The instruments are 
available now. Price depends on import- 
ing country. 

Bruel & Kjaer, 18, Naerum Hovedgade, 
DK-2850 Naerum, Denmark 
Phone 45-02-800-500 


DOT-MATRIX DISPLAYS 
OPERATE TO 85°C 


Siemens AG’s PD 3585 (orange) and PD 
35387 (green) dot-matrix displays offer an 
operating range of from -40 to +85°C 
and a humidity limit of 85% at 85°C. The 
d-by-7-dot matrices are 7 mm high. 
Brightness, flashing, erasing, and a test 


[Circle 713] 
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program for the message to be dis- 
played are all controlled by CMOS and 
bipolar circuitry within the four-pin 
package. 

The chips’ programmability saves us- 
ers from having to provide a character 
generator, multiplex oscillator, and driv- 
er circuits. Up to seven of the units can 
be aligned without additional circuitry 
and other overhead. | 

Viewing angle is +55° on the x axis 
and +65 on the y axis. Price depends on 
importing country. 

Siemens AG, P.O. Box 103, D-8000, Mu- 
nich 2, West Germany. 
Phone 49-89-2341 


DATA MONITOR STORES 
UP TO 8,000 READINGS 


Mors Components’ 8-bit Data Acquisi- 
tion System handles both digital and an- 
alog inputs and stores up to 8,000 mea- 
surements. Acquisition times can be set 
from 1s to 1 hour. 

Typical applications include storing 
electrical measurements, thermocouple 
readings, and moisture data. An internal 
power supply allows the DAS to run in 
standalone mode for up to six months. 


[Circle 711] 





The unit can be interfaced with Seiko- 
Epson Corp.’s HX 20 personal computer 
and IBM Corp.’s Personal Computer. 
Available now, the unit’s price de- 
pends on importing country. 
Mors Automatismes Industriels, Centre 
d’Affaires Prisnord, Tour Ampere, 93155 
Le Blanc Mesnil, France. 
Phone 33-48-65-33-23 


X.25 TELECOM BOARD 
DOES 400 PACKETS/S 


Thomson Microsystems’ new TSVME 
541 dual-channel communications con- 
troller board for CCITT X.25 packet 
switching achieves a data transfer rate 
of 400 packets/s on 64-Kbit/s transmis- 
sion lines. Up to 62 virtual circuits can 
be supported. The board is compatible 
with the VMEbus standard, which suits 
it for industrial applications. 

Based on Motorola Inc.’s 68010 micro- 
processor, the board offers 512 Kbytes 
of dual-port random-access memory 
with parity check. The TSVME 541 also 
has direct-memory-access capability in 
two high-level communications links. 

The board’s 68450 DMA controller fea- 
tures four channels with a 4-Mbyte/s 
access rate. The 68464 SIO controller 
has two channels that can be used in 
synchronous mode. The board is avail- 
able now. Price depends on importing 
country. 

Thomson Microsystems, 66 rue du Fossé 
Blanc, BP 156, 92231 Gennevilliers Cedex, 
France. 

Phone 33-1-47-90-64-00 


[Circle 712] 
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SEEING IS BELIEVING! 


And we want to make 
you a believer... 
with a free 

— Sample issue 


Of BYTE. 


RVIE is a magazine that sells itself. But don’t just 
take our word for it. Let us send you a free get- 
acquainted issue. Just one look at BYTE and you'll 
see why BYTE is recognized and respected 
everywhere as the number one small-systems 
journal. 


BYTE provides you with how-to information on 
innovative applications you can quickly put to use 
on your micro. And every issue brings you 
straight-forward appraisals of the latest 
developments in hardware and software products. 


You'll be able to evaluate the latest 
microprocessors, memory and storage equipment, 
modems, power components and other 
peripherals. You'll learn all about the new 
languages, applications programs, programming 
tools, operating systems and other software . . . to 
help you increase efficiency and expand the uses 
and applications of your equipment/software in 
the office or in your home. 
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G80 IN ONETED STATER 
Pret tie 


Here’s how BYTES’ no-strings, free trial offer 
works: 


Just complete and mail the postage-paid card 
adjacent to this page. We’ll send you a copy of 
BYTE '’s big, thick current issue, along with our bill 
for an introductory subscription— 11 more 
monthly issues plus our annual IBM issue. 


If you like what you read in your sample copy, 


send us your payment. If not, return the bill 
marked “CANCED and that ends it... with no 
questions asked. You keep the trial issue. 


So, take advantage of this quick, easy, no-risk way 
to get acquainted with BYTE. Mail the card today. 
And see for yourself why BYTE is the world’s 
leading microcomputer magazine. We want to 
make a believer out of you. 
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MACSYMA 


automates symbolic mathematics. 
And yields enormous improvements in 
Speed, accuracy and modeling power. 


If you work with quantitative models 
in scientific or engineering dis- 
ciplines, MACSYMA can increase 
your modeling power. MACSYMA 
combines symbolic and numeric 
computation. And enables you to 
accurately manipulate symbolic 
expressions in a fraction of the time 
required manually. 


Wide range of capabilities 

MACSYMA offers the widest 
range of capabilities for symbolic 
computations in applied mathe- 
matics of any commercially available 
program. For example: 


Algebra: MACSYMA can manipu- 
late large expressions, expand, sim- 
plify and factor expressions, handle 
matrices and arrays, and solve 
systems of equations. 

Calculus: MACSYMA can differen- 


tiate, perform definite and indefinite 
integration, take limits, expand func- 


tions in Taylor or Laurent series, solve 


differential equations, and compute 
Laplace transforms. 


Numerical analysis: You can perform 
numerical analysis using MACSYMA® 


language, compute with arbitrary 
precision arithmetic, use a library of 
numerical analysis routines, and 
generate FORTRAN code. 


Graphics and interfaces: 
MACSYMA can generate report- 
quality graphics in 2D or 3D, with 


perspective, hidden line removal, and 


captions. MACSYMA also interfaces 


with the mathematical text processors 


‘TeX’ and ‘troff’. 


Broad base of applications 


Throughout the world thousands 


of scientists, engineers and mathe- 
maticians are using MACSYMA in 
such diverse applications as aero- 
nautical design, structural engineer- 
ing, fluid mechanics, acoustics, CAD, 
electronic and VLSI circuit design, 





MACSYMA 


You can solve problems... 


Symbolically... 


(C1) DEPENDS(Y,T)$ 
(C2) DIFF (Y,T) +¥ "2+ (2*T+1)*¥+T “24741; 
(D2) ay Sh oe 
(C3) SOLN:ODE(D2,Y,T); 
_ %CT%E! —T—1 
%C%E — 1 
(C4) SOLVE(SUBST([Y = 1, T= 1],D3),%C), NUMER; 
(D4) [%C = 0.5518192] 
(C5) SPECIFIC SOLN:SUBST(D4,SOLN); 


(DS) ¥ = - 0.5518192T %E" = T- 1 


0.5518192 %E* — 1 


(x) en A 


and Numerically . 


(C6) FORTRAN(D5)$ 
Y =—(0.5518192+T*EXP(T) —T—1) 


1 /(0.5518192*EXP(T) — 1) 





electromagnetic field problems, 
plasma physics, atomic scattering 
cross sections, control theory, 
maximum likelihood estimation, 
genetic studies, and more. 











Available on many 
computer systems 


Current systems include: 


e Symbolics 3600™ Series 
e VAX & MicroVAX II 

e SUN-2 & SUN-3 

¢ Apollo 

e Masscomp 


Other versions will be following soon 


For an information kit about all the 
ways MACSYMA can work for you, 
just call 


1-800-MACSYMA. 


In Mass., Alaska or Hawaii only, call 
(617) 621-7770. 


Or please write to us at 
Computer-Aided Mathematics Group 
Dept. M-EL6 

Symbolics, Inc. 

Eleven Cambridge Center 
Cambridge, MA 02142 


sSyMmbolics™ 


The most comprehensive software for 
mathematical computing. 


MACSYMA:, symbolics , Symbolics 3600 are trademarks of Symbolics, Inc. VAX and MicroVAX II are trademarks of the Digital Equipment Corporation. SUN-2 and SUN-3 are trademarks of 
SUN Microsystems, Inc. Apollo® is a trademark of Apollo Computer, Inc. Masscomp is a trademark of the Massachusetts Computer Corporation. TeX is a trademark of the American Mathematical Society. 
© Copyright 1987 Symbolics, Inc. 
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LSI LOGIC’S GIANT ARRAY BREAKS 
THE RECORD FOR USABLE GATES 
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ITS 100,000-GATE CHIP IS FIRST OF A NEW GENERATION COMING 


MILPITAS, CALIF. 
Mi: room for some big new gate 
arrays. Better make plenty of 
room—LSI Logic Corp. is shoving the 
density barrier of commercial arrays out 
to a whopping 100,000 usable gates. The 
company’s new arrays are fabricated 
with a new l-ym, triple-level-metal 
CMOS process packing a million transis- 
tors onto a single 1.5-by-1.5-em chip. 





LSI Logic’s new LCA100K — 


Array Plus family promises to 
deliver huge semicustom de- 
signs from a channelless sea 
of 236,880 total gates. That 
kind of size is catching other 
suppliers and some customers 
by surprise. It significantly 
raises the gate-count stakes in 
application-specific integrated 
circuits by nudging mask-pro- 
grammed logic arrays into ter- 
ritory that once was the secure 
turf of standard-cell ASICs. 

The Milpitas-based company 
is first out of the chute with 
100,000 usable gates, but com- 
peting suppliers like Motorola, 
VLSI Technology, and NEC are 
preparing their own large 
CMOS arrays. Clearly such big 
arrays bring an ASIC company 
added prestige, but some ob- 
servers question their usefulness. They 
say that density level is better served 
by standard-cell ASICs and compiled de- 
signs. LSI Logic and others, however, 
see a real market, especially in the high- 
end computer markets. As they refine 
their technology they are likely to offer 
arrays that are larger still. 

Huge gate arrays, however, face 
some serious obstacles. Most test equip- 
ment can’t handle them, some design 
tools need to be improved, and major 
strides in packaging technology are 
needed to accommodate their big pad 
counts. Some observers wonder who’s 
going to use them, and for what. 

LSI Logic thinks the availability of 
100,000 usable gates on a quickly custo- 
mizable logic array will quickly be em- 
braced by the traditional users of 
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50,000-gate CMOS devices, says Gerald 
S. Rau, product marketing manager for 
advanced logic arrays. Those devices are 
being used mostly to build central pro- 
cessing units for supermini, mainframe, 
and minisupercomputer systems (see 
p. 56). The big new payoff, Rau predicts, 
is likely to come in several emerging 
areas, such as parallel processing, and 
in new real-time computing markets, 
such as signal processing, which now 


Prrrrrrrrrrrrrrrr?. 
BIG ONE. LS! Logic is headed for production with a sea of 236, 880 
gates, of which 100,000 can be used. One ninth of its area is shown. 





have no hardwired options for algo- 
rithms bogged down in software. 

With the high gate densities, Rau ex- 
pects to see software-embedded algo- 
rithms hardwired for greater speed in 
image processing, artificial intelligence, 
speech recognition, and high-resolution 
computer graphics. In addition, the fast 
turnaround and lower nonrecurring en- 
gineering costs of large gate arrays 
compared with standard-cell ASICs 
should make the new Compacted Array 
Plus series popular with system design- 
ers who want quick complex prototypes, 
packed with dense on-chip memory. 

Showing no doubt that a market will 
emerge, LSI Logic is working hard on 
the technology that large gate arrays 
require. The Compacted Array Plus 
family is bemg introduced with three 


master slices of 139,104 to 286,880 total 
raw gates. It offers a 20% speed im- 
provement over the two-year-old 
LCA100000 series of 1.5-um, double-lev- 
el-metal CMOS arrays with up to 50,000 
usable gates out of 129,042. The 1-um, 
triple-metal LCA100K family has inter- 
nal propagation delays of 460 ps for a 2- 
input NAND at 25°C. The new family is 
based on the same LSI Logic master- 
slice Channel-Free architecture as the 
; firm’s current series. Its in- 
creased performance, density, 
and gate-routing capabilities 
are due to the process shrink 
from 1.5 to 1 ym and the addi- 
tion of a third level of metal. 

LSI Logic’s channelless ar- 
chitecture forms gates with 
four transistors placed togeth- 
er, isolated from other gates 
by oxide. The company says 
the scheme provides higher 
density than other transistor- 
isolation approaches allow, be- 
cause the oxide is only 1/7th 
the width of a transistor. Also, 
Rau says the grouping of four 
transistors is an ideal struc- 
ture for implementing memory 
on the logic array. The densest 
LCA100K chip, he says, can 
carry 16 Kbits of 15-ns ran- 
dom-access memory, 64 Kbits of read- 
only memory, and 46,000 gates of usable 
logic. A key development in the process 
shrink has been the reduction of metal 
pitch, says Rau, who declines to disclose 
the measurement between interconnect- 
line centers. 

Motorola Inc. is right on LSI Logic’s 
heels. It is expected to introduce in No- 
vember a new triple-metal family of 
CMOS high-density arrays, called the 
HDC series. The HDC family will offer 
greater gate-utilization rates—approach- 
ing 80%, compared with 40% for LSI 
Logic’s new series—delivering up to 
80,000 usable gates from a 483-by-483- 
mil master of only 104,832 total gates. 
And Motorola plans arrays supporting 
more than 100,000 usable gates. 

In Carrollton, Texas, Thomson Com- 
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ponents-Mostek Corp. is considering 
adding a third layer of metal to its re- 
cently introduced double-level-metal 
12000-series CMOS channelless arrays 
[Electronics, Aug. 20, 1987, p. 42]. The 
third layer could push the usable gates 
of a total of 128,000 from about 50% to 
almost 90%, near the 100,000 level. Also 
expected to push semicustom CMOS ar- 
rays to and beyond 100,000 usable gates 
are such Japanese powerhouses as To- 
shiba, Fujitsu, and NEC. 

NEC, unlike most American suppliers, 
is planning to serve the high end with a 
channeled array, stacking layers of met- 
al interconnection atop each other for 
high utilization. NEC will move into the 
50,000-gate range in November with the 
introduction of a 1.2-um triple-level-met- 
al CMOS-V product line. The company is 
considering fabricating four or even five 
layers of metal interconnection in its 
push towards 100,000 gates. 

At Honeywell Inc.’s Digital Technol- 
ogies Center in Colorado Springs, Colo., 
a next-generation submicron combined 
bipolar-CMOS technology is being. pre- 
pared for a new line of military-targeted 
arrays with densities in excess of 
100,000 usable gates. “What you are 
really buying with 100,000 gates is the 
ability to put more of a subsystem on a 
chip. Today, with 50,000 gates, we are 
talking about subsystems like CPUs and 
signal processors. By going to higher 
densities you begin adding memory” 
and data-path circuits, says David Bon- 
durant, CMOS product line manager. 

At least one observer sees some mar- 
keteering in the rush to huge arrays. 
“The largest market reality is the cus- 
tomer perception, and in the ASIC buy- 
er’s perception, you must offer the most 
advanced product to be considered a via- 
ble vendor,” says Dean A. Winkelmann, 
semicustom-chip analyst at Integrated 
Circuit seed ml in Scottsdale, 
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Ariz. Winkelmann is skeptical about the 
100,000-usable-gate market potential, be- 
lieving the market for ultra-large gate 
arrays will grow smaller as densities in- 
crease. He points out that standard-cell 
chips are both faster and smaller. 
Texas Instruments Inc. in Dallas is 
interested in delivering 100,000-gate den- 
sity to ASIC markets, but “we continue 
to question the viability of gate-array 


‘100,000 gates might 
seem a bit outrageous 
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structures for that kind of complexity,” 
says Douglas S. Rasor, marketing man- 
ager for ASICs. “For super-dense, com- 
plex designs, we feel that customization 
of all levels of a chip will be the only 
way to achieve the die size that is neces- 
sary for yielding well in production. Re- 
liability also comes into question when 
you get above 250 and 300 mil?.” 

On the other hand, ‘over the next five 
years, I don’t think 100,000 used gates 
will be that unrealistic,’ says Bryan 
Lewis, a researcher at Dataquest Inc., 
San Jose, Calif., who follows the semi- 
custom array market. “It might sound a 
bit outrageous now, but not in five 
years,” he says. 

In fact, the increasing size and pack- 
ing densities of new arrays is changing 
the rules of the game, say executives at 
VLSI Technology Inc., San Jose, Calif. 
The company serves the market for 
100,000-gate plus designs with cell-based 
ASICs and compiled designs, which of- 
fer densities approaching hand-packed 
levels. “VLSI Technology is recognizing 
that there are some ingrained market 
positions that want the [fast] turn- 
around of gate arrays,” says James Ula- 
gowski, manager of advanced product 
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ASIC marketing. He suggests that the 
rising densities of new array architec-— 
tures and triple-level metal are biting — 
into the standard-cell market. | 

So VLSI Technology is moving to add > 
dense gate arrays to their product line: 
it plans to announce high-density chan- 
nelless arrays, most likely in early 
spring. The arrays are expected to be 
in the same density range as LSI Log- 
ic’s new family. 

Meanwhile, LSI Logic continues to 
run testing prototypes based on the new 
arrays in its new 6-in. wafer facility in 
Milpitas while waiting for customer de- 
signs, which are expected by mid-1988. 
The cost of most of those parts will 
range between hundreds of dollars and 
thousands, depending upon complexity 
and volumes. Power dissipation is initial- 
ly being quoted at 12-uW/MHz per gate, 
about the same as the older 1.5-um fam- 
ily, which covers a range of 10,000 to 
50,000 usable gates. 

LSI Logic is aiming much of the devel- 
opment work now at testing techniques 
and high-pin-count packages. The com- 
pany has built boundary-scan testing 
into its products to speed up post-pro- 
duction testing. It also has a proprietary 
circuit option aimed at speeding test 
times. Its arrays offer up to 364 device 
pads, of which initially only 256 input/ 
output signals will be made available be- 
cause of test-equipment limitations. LSI 
Logic plans to increase the available I/O 
pins with the arrival of new testing 
gear, and hopes that tape-automated 
bonding techniques will make packages 
possible that support its arrays’ high pin 
counts. 

In fact, available pins is the biggest 
issue facing many system designers, 
says Ronald Bernal, director of ad- 
vanced development at Edge Computer, 
Scottsdale, Ariz. “For us, the pin count 
is No. 1, and higher density is No. 2.” 0 
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HOW THOMSON AIMS TO BUILD 
A WORLD-CLASS TV BUSINESS 








BUT THE JAPANESE COULD UPSET THOSE PLANS WITH HDTV 


PARIS 

homson SA is staking its future on a 

massive effort to build a world-class 
consumer-electronics business. On top of 
a spate of purchases that culminated 
this summer in the acquisition of Gener- 
al Electric Co.’s consumer electronics 
operations, the French government- 
owned company has now decided to in- 
vest $3.28 billion over the next 10 years 
to build up this business. That invest- 
ment should help Thomson to compete 
as a world player, but it will by no 
means guarantee success. 

Thanks to its acquisitions, consumer 
operations already account for most of 
Thomson’s sales (see chart). The compa- 
ny, in fact, is now the world’s leading 
seller of TV sets. But this leadership in 
TV could disappear almost as fast as it 
was acquired. The French company 
faces formidable competition from Ja- 
pan’s TV makers, who are now pushing 
hard to establish themselves in the next 
generation of television technology, 
high-definition TV. 

If the Japanese are successful in this 
drive, it could spell disaster for Thom- 


son’s well-laid plans. The Japanese ver- 
sion of HDTV is incompatible both with 
the TV sets Thomson now makes and 
with the HDTV technology that it is pur- 


suing (see p.58). Company president 
Alain Gomez is well aware of the prob- 
lem. He sees the Japanese as capable of 
doing in TV what they’ve already done 
in video-cassette recorders: Far Eastern 
manufacturers now supply 90% of all 
VCRs sold in the world. Gomez says out- 
right that if that happens in color TV, 
the heart of Thomson’s consumer busi- 
ness, the company could be wiped out 
completely. 

To fight off the Japanese, industry 
observers believe that Thomson must 
devote a significant amount of its re- 
sources in the next few years to re- 
search and development. Focused R&D, 
they say, should be able to keep the 
company from being locked out of the 
emerging HDTV market and help it es- 
tablish a position in other markets. 

At the same time, however, Thomson 
has to learn the consumer business and 
consolidate its acquisitions fast. A year 
ago, most of its sales and expertise 
were in the defense electronics market- 
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place. The Japanese, on the other hand, 
are masters of the worldwide consumer 
electronics business and will put on a 
full court press to gain market share. 
Thomson’s consumer operations current- 
ly are just a collection of laboratories, 
plants, and offices scattered around the 
world, run until recently by a bunch of 
separate companies. Thomson needs to 
meld them into a smoothly running 
global operation. 

“Thomson got where it is entirely 
through acquisitions. They don’t have a 
single identity,’ says Jim Bottoms, a 
London-based analyst for Business In- 
telligent Systems Mackintosh, an inter- 
national consulting firm. “Everybody 
knows Sony and Toshiba, and to a 
slightly lesser extent Philips, but Thom- 
son is unknown by its own name in Brit- 
ain and the U.S. It is going to have to 
start moving towards a world identity.” 

Doing that won’t be easy. Thomson 
started buying other companies in 1974, 
acquiring GE’s consumer electronics op- 
erations in Spain. Between 1978 and 
1988, it bought four West German com- 
panies: the TV makers Normende, Saba, 
and Telefunken, and an audio firm, 
Dual. Then, in July, Thomson made its 
largest acquisition, buying the consum- 
er-electronics division of GE in the U.S., 
including what had been RCA’s consum- 
er operations. Along with the acquisition 
of that same month of Ferguson in the 
UK, the deal made Thomson No. 1 in 
world television sales [Hlectronics, Aug. 


6, 1987, p. 32]. The GE/RCA acquisition 
gave Thomson factories in the U.S. and 
the Far East, and the biggest marketing 
and manufacturing facilities on three 
continents. GE/RCA’s color-TV market 
shares are 24% in the U.S. and 18% in 
Europe, according to BIS Mackintosh. 

Thomson now projects its total 1987 
sales as being $138 billion. Some $7 bil- 
lion, or 55%, will come from the consum- 
er electronics division, which includes 
home appliances like microwaves. Last 
year, the company’s total sales were 
$10.3 billion, and consumer products, in- 
cluding home appliances, accounted for 
only 33%. Some 40% of sales were in the 
military/aerospace sector. Components, 
medical equipment, and industrial prod- 
ucts added another 27%. 

In 1986, Thomson, GE/RCA, and Fer- 
guson sold $6.3 billion worth of consum- 
er electronics, according to Bottoms of 
BIS Mackintosh, most of it based on TV 
equipment. Of the combined total, TV 
sets represented 61%, VCRs 30%, cath- 
ode-ray tubes 3%, and audio and TV 
components other than CRTs about 6%. 

To compete with the Japanese, says 
Thomson president Gomez, the company 
will have to concentrate its investment 
dollars on TV sets, as well as CRTs, 
VCRs, and audio equipment. For now, 
the emphasis is on HDTV. 

As proposed by the Japanese, HDTV 
would require new sets, new broadcast 
equipment, and new channel allocations. 
The Japanese are ahead of Europe and 
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FUTURE TV. Thomson’s Caillot says the 
company will be ready for new TV standards. 




























the U.S. in their HDTV development 
work, but a major effort is under way 
to develop a European standard, and the 
U.S. may adopt a standard of its own. 

Thomson is already moving in HDTV. 
Along with Philips of the Netherlands, 
the company has been a leader in back- 
ing the D2MAC European standard for 
direct satellite TV broadcasts, as well as 
HDMAGC, says Jean Caillot, president of 
Thomson International. HDMAC is a 
metamorphosis of D2MAC planned over 
the next 10 years that will offer image 
quality similar to that of Japan’s HDTV. 
COMPATIBLE. And, thanks to the GE/ 
RCA acquisition, Thomson is getting ac- 
cess to new Advanced Compatible TV 
technology. Caillot says, ‘“ACTV is nec- 
essary to have a norm compatible with 
existing standards.” Unlike the Japa- 
nese HDTV, ACTV is compatible with 
current TV sets and channel allocations. 

However, RCA’s work on digital TV 
technology has been moving along slow- 
ly. Thomson is not ready to compete di- 
rectly with the Japanese in improved- 
definition TV, for example. IDTV uses 
digital techniques to improve picture 
quality substantially, using the same TV 
signal now standard in the U.S. and 
Japan. Japanese set makers may start 
selling IDTV sets next year. 

Thomson is taking HDTV more seri- 
ously than the need for IDTV sets for 
the U.S. market. Research for HDTV 
and other areas is vital for Thomson, 
believes BIS Mackintosh’s Bottoms. 
“R&D is critical. It’s something the Jap- 
anese spend an awful lot of money on 
and that Philips spends a lot of money 
on,’ he says. During 1984, Philips spent 
7% of its sales revenue and Hitachi 
about 5% of its sales revenue on R&D. 
“As a world player, Thomson has got to 
substantially increase its commitment, 
too,’ Bottoms says. 

Thomson spent a total of $83 million 
on consumer electronics R&D in 1986, 
according to its 1986 annual report. That 
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emphasis that has been placed on pro- 
duction investment over the last two 
years will be progresssively replaced by 
R&D, mainly for HDTV, said Renee- 
Claire Bloch-Gani, a consumer electron- 
ics consultant for the Bureau d’Informa- 
tions et de Prévisions Economiques, a 
government-supported forecasting orga- 
nization based near Paris. 

However, this month’s announcement 
of the planned $3.28 billion investment is 
not proportionally any more than Thom- 
son’s competitors will spend, Bottoms 
points out. He figures that if last year’s 
annual sales by GE/RCA, Thomson, and 
Ferguson remain at about $6 billion 
over the next 10 years, the planned in- 
vestment comes to about 6% of their 
revenue. 

And it’s not as if Thomson can con- 
centrate all its R&D on HDTV. It needs 
to advance elsewhere in consumer elec- 
tronics, too. “If Thomson wants to make 
its mark, it must get more active in de- 
velopments that will impact the future 
consumer components market,” an exec- 
utive at a German components maker 
says. He mentions interactive compact 
disks (being developed by Philips) and 

digital VCRs as examples. So far, Thom- 
son has not stood out in such fields. 

Besides the 10-year investment, Thom- 
son is taking other steps to bolster its 
R&D. New R&D facilities are being set 
up in Strasbourg, France, and in Singa- 
pore, the latter to exploit the consumer 
electronics expertise available in the Far 
Kast. And the acquisitions of the past 
few years have added their share to 
Thomson’s capabilities—R&D labs were 
part of the package, for example, when 
Thomson bought Telefunken and Saba. 

However, growth by acquisition of- 
fers as many drawbacks as advantages. 


























Thomson SA has teamed up with compet- 
itor Philips of the Netherlands, Robert 
Bosch GmbH of West Germany, and the 
Thorn EMI research lab in the UK un- 
der the umbrella of Eureka, the Europe- 
an research program, to create an alter- 
native to the high-definition television 
standard proposed by the Japanese. 
The four companies are working with 
the European Economic Commission and 
a large number of public and private 
organizations to develop standards for 
HDTV built around a 50-Hz scan rate, 
instead of the 60 Hz of the Japanese 
standard. A proposal is slated to be pre- 
sented at an International Radio Consul- 
tative Committee meeting in 1990. 
“The European governments have 
very strongly agreed amongst them- 
selves and they are in direct opposition 
to what is being proposed at the mo- 





was less than it spent on consumer pro- 
duction facilities—$89 million—but the 


THE DRIVE FOR A EUROPEAN ALTERNATIVE TO HDTV 


In GE/RCA’s case, the situation is com- 
plicated by the fact that RCA has now 
been acquired twice since 1985; GE had 
bought it less than two years before 
sellmg the combined GE/RCA consumer 
operation to Thomson. “Thomson’s go- 
ing to have to do a lot of promotion to 
make up for lost time,” says David La- 
chenbruch, editorial director of Televi- 
sion Digest in New York. He singles 
out management as a problem; most of 
the executives at RCA left when GE 
bought it, he says. Lachenbruch thinks 
Thomson is going to have to work hard 
to make the organization effective 
again. 

LOST SHARE. He also points out that 
any TV brand loses market share when 
its maker is acquired. Thomson already 
has had to contend with loss of market 
share with its other acquisitions. In Ger- 
many, for example, Thomson now owns 
less of the market with the combined 
Telefunken, Nordmende, and Saba than 
the total share the three commanded as 
separate companies. As one industry an- 
alyst points out, three salesmen from 
three companies together produce more 
sales than one salesman representing 
three separate brand names. 

The real test for Thomson, though, is 
whether it can run an organization of 
the scale its consumer business has 
grown to in recent years. The industry 
analyst, for one, isn’t sure it can. “They 
don’t have the decades-long experience 
that Philips has,” he says. But he adds 
that Thomson has shown signs of flexi- 
ble, international-type thinking, which 
might indicate the company is heading 
in the right direction. “If Thomson con- 
tinues to show such flexibility, and if it 
develops the ability to adapt to world 
conditions, then the firm may well be- 
come a major player on consumer elec- 
tronics markets.” L 



























































































































ment by the Japanese,’ says Eamon La- 
lor, head of the audiovisual division of 
the EEC’s Telecommunications Industry 
and Innovation sector in Brussels. 

“Instead of throwing some 600 million 
televisions in the trash can, we are ad- 
vocating an approach that is compatible 
with existing standards,” says Jean Cail- 
lot, president of Thomson International. 
Thomson has poured money into the 
joint project, which backs the D2MAC 
standard for direct satellite TV broad- 
casts and its evolution into the HDMAC 
(high-definition) standard. 

The European system features hi-fi 
stereophonic sound, multichannel sound, 
a data channel for subtitles, teletext, 
and remote computer access. It will also 
provide a better picture, wide-screen dis- 
plays compatible with film, and double 
the number of scan lines, to over 1,000. 
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The only electronics directory 


you need... 


1987--’88 Electronics Buyers’ Guide 


The 1987-’88 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 


The only book of its 
kind in the field. 


If you haven't got it, 
you're not in the market. 


To insure prompt delivery 
enclose your check now. 





J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: + $50 for each copy delivered in 


U.S. and Canada. 


¢ $75 for each copy delivered 
elsewhere. (Add $90 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





We promise to 
tellthe truth — 
the whole truthand 
nothing but the truth. 
So help us BPA. 


As a member of BPA (Business Publications Audit of 
Circulation, Inc.) this magazine subscribes to the principle 
that it takes more than good faith to earn the business of 
advertisers. It takes good figures. 

BPA, an independent, not-for-profit organization, 
audits our circulation data to make sure that advertisers 
get exactly what they pay for: you. 

Once a year, BPA auditors examine our circulation list 
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It verifies your name, your company, your industry and 
your job title. This information enables our advertisers to 
determine if they re saying the right thing to the right 
people in the right place. 
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therefore, a good idea of wnat you want as a reader. 

BPA. For readers it stands for meaningful information. 
For aavertisers it stands for meaningful readers. Business 
Publications Audit of Circulation, Inc. 

360 Park Ave. So., New York, NY 10010. Vv BPA 
We make sure you get what you pay for. 
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CALAY AIMS TO USE CAD DATA 


TO BUILD AND LOAD BOARDS 


ork stations used in the manufactur- 
ing of printed-circuit boards trail 
their brethren in pc-board design: 
they are too new to have achieved 
the level of automation that computer-aided de- 
sign work stations have. But now that’s begin- 
ning to change, and one of the pioneers in bring- 
ing greater automation to computer-aided-manu- 
facturing work stations is Calay Systems Inc. In 
February, the Irvine, Calif., company will roll 
out its ECAM (Electronic Computer-Aided Manu- 
facturing) work station, a system that takes a 
giant step toward full automation. ECAM brings 
single-keystroke commands to the CAM world; it 
expands the repertoire of translators that con- 
vert CAD data for use in pe-board manufacturing, 
and it will include translators that convert CAD 
data for use in board stuffing. 

ECAM marks Calay’s first venture into CAM 
work stations. The five-year-old company made 
its mark in CAD stations for pc-board design and 
in fact is building on its CAD expertise to ad- 
vance the state of the art in CAM automation. 
After running into financial straits, the company 
has regrouped (p.64) and is introducing new 
CAD gear as well as ECAM. Other pc-board CAD 
companies also are moving into the market, and 
the CAM work station is fast becoming the cata- 
lyst for automating the entire board manufactur- 
ing process (p. 65). 

ECAM (see fig. 1) is based on a Sun Microsys- 
tems Inc. work station: the 3/160, 3/260, or Sun 
4. All run the standard Unix operating system. 
ECAM comes with at least 4 Mbytes of random- 
access memory and a _ 140- 
Mbyte Winchester disk drive. 
A hardware graphics accelera- 
tor and 19-in. color monitor 
with 1,152-by-900-pixel resolu- 
tion are standard. Initially, the 
system will come in turnkey 
form at a_ price’ between 
$100,000 and $150,000. 

Manufacturing engineers 
have long had access to work 
stations that offered some ¢a- 
pability to convert pc-board 
CAD data for use in CAM work 





stations, but not to the extent  1.HELPINGHAND. Calay’s ECAM wor 





Its CAM work station will take a giant step 
toward full automation in pc-board 
manufacturing; it converts CAD data for 
use in both board production and stufting 
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that Calay does. What’s more, _ pc-board manufacturing equipment and by board-stuffing equipment and test gear. 
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Calay plans to introduce software that automati- 
cally acquires the needed design data from other 
manufacturers’ CAD work stations. That  soft- 
ware is due to be introduced in the second quar- 
ter of 1988. 

Typically, the manufacturing engineer uses 
the CAD data to create a film phototool, the 
“mask” that replicates the printed-circuit pattern 
on a fiberglass panel, or form. Each panel will 
contain several of a single layer of the board. 

To create the phototool—a process known as 
panelization—the manufacturing engineer must 
edit the artwork received from the CAD station. 
Editing is the first step in the manufacturing 
process (see fig. 2). He also must add to the 
artwork what are known as border features, 
such as test circuits. Adding border features 
usually is a time-consuming manual task, even in 
CAM work stations that use CAD data. The ECAM 
system introduces a set of powerful interactive 
graphics programs to the CAM world, so the engi- 
neer now can add each border feature through a 
simple, single command. 

Another new editing feature borrowed from 
graphics processing is what Calay is calling a 
quick form tool. This allows an engineer to cre- 
ate any number of files, each containing a gener- 
ic panel design that is missing only a board part 
number. When he or she wants to build a new 
mask with one of these generic panels, he simply 
specifies the part number of a board to be plot- 
ted and the name of a file containing the generic 
form. The system adds the board part number 
into the file containing the form and automatical- 
ly builds a photoplot file. 

To fabricate pe boards, the CAD data is con- 
verted into a photoplot, which a phototooling 
system can use to create the various board lay- 


CAD DESIGN FILE 


ers. Each layer is plated, the forms are laminat- 
ed together, and a numerically controlled tool 
drills the holes for mounting components. Once 
the forms have been drilled, a router-profiler tool 
cuts the boards off the form. A bare-board tes- 
ter ensures that there are no shorts or opens. All 
of these systems also can be driven by CAD data. 

The software that converts the CAD data for 
CAM use is known as a postprocessor, and a dif- 
ferent postprocessor is required for each manu- 
facturing tool. No other CAM work-station maker 
provides as many postprocessors as Calay does, 
believes Steve Zizzi, ECAM product manager. “The 
work station already has over 31 translators and 
more are continually being added,” he says. 

Once the bare board has been made, it goes 
into assembly where the components are placed 
on the board. A variety of different equipment is 
found here: axial, radial, and DIP inserters; se- 
quencer, verifier, and pick-and-place machines; 
and so on. Finally, automatic test equipment ver- 
ifies the assembled printed-circuit board. At this 
point, no other CAM work station includes post- 
processors that can drive all the assembly equip- 
ment. Calay plans to introduce such software in 
the second quarter of 1988; it need only port 
custom translators that it designed for some of 
its CAD work-station users. It will also produce 
files for the in-circuit and functional board 
testers. 

Producing a board with the ECAM work station 
begins with the transfer of data from Calay’s 
design work station. In the second quarter, Ca- 
lay will provide data-base converters to allow 
ECAM to acquire the design data base from other 
manufacturer’s work stations. For now, data 
from other work stations can be sent in the form 
of a Gerber data file (a format running on photo- 
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2. DESIGN AND BUILD. ECAM processes design data for phototools to build pc board layers and for drivers for other fabrication and assembly gear. 
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plotters from Gerber Scientific, Hartford, Conn., 
that has become a de facto standard). However, 
the format contains only the data needed to plot 
a board layout, so much design data is not pre- 
sent. The work station will also accept files in 
the National Bureau of Standards IGES (Initial 
Graphics Exchange Specification) format. 

With ECAM’s board-editing features, users 
work on screen to alter a board’s physical charac- 
teristics—for example, the width of traces. Or, to 
speed the entry of text—part number, component 
nomenclature, and so on—the system provides a 
variable field that prompts the user to provide 
such information. As he enters these variables, 
the system automatically places the information 
at the appropriate location on the board design. 
On other systems, the engineer must create the 
text, determine where on the board it should go, 
and indicate the location to the system. 

The ECAM system also removes unused pads. 
This capability is useful with edge connectors, for 
example, which have active areas only on the top 
and bottom layers. Yet every layer contains the 
connector in its artwork. “The engineer building 
the board wants to eliminate any unnecessary 
copper to free up space between active elements,” 
says Zizzi. “By spreading elements apart using 
the freed space, there is less likelihood of shorts, 
and the board is more manufacturable.”’ 

It is easy for the ECAM work station to find 
unused pads since it can examine the design 
data to see which pads are connnected to an 
electrical signal, power, or ground. On many oth- 
er CAM work stations, there is no such facility 
and the engineer ends up scraping the pads off 
the final phototool. 

An ECAM user can enlarge or reduce all pads 
and traces at once or concentrate on individual 
pads and traces. To free up space on the board, 
he can squeeze tracks together or spread them 
apart. He can also add elements to the board. 
For example, he may want to add a “dead via,” a 
hole drilled through the board with no connec- 
tion. “Such elements are added to a board for 
mechanical reasons to improve cooling or to ease 
structural stress,’ says Zizzi. 

An important part of editing is adding test cir- 
cuits—called test coupons—at a number of dis- 
persed locations around the printed-circuit pat- 
terns. “During manufacturing, pads and traces are 
added to test coupons on every layer,” Zizzi ex- 
plains. These coupons are removed from the final 
fabricated panel and tested to see if the lamina- 
tions hold up under all extreme operating condi- 
tions, to determine how well the copper adheres to 
the fiberglass, to determine the thickness of the 
copper traces and pads, and to ensure all specifica- 
tions. “In all, around 150 tests are performed on a 
test coupon,” Zizzi says. 

The manufacturing engineer also must add bor- 
der features (see fig. 3) to the panel. These fea- 
tures, or patterns, are added around the perimeter 
of each printed-circuit layer on the form in order 
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to facilitate plating and laminating. Adding the 
border features takes time on other CAM work 
stations because the systems lack ECAM’s graph- 
ics-processing capability to automate the task. 
Two border features that must be added to 
every board layer are venting dots, small spacers 
between layers that allow the venting of any 
trapped air, and plating bars added around the 
layers of a board to facilitate more even distribu- 
tion of the copper or silver-nickel plating material. 
The panelization task, which creates a special 
file to drive the photoplotter, is only the first step 


ECAM can quickly translate design data; 
so if one n/c drill on a production line 
goes down, it takes only a few keystrokes 
to create a driver for another machine 





with ECAM. The Calay work station also comes 
with postprocessors for other machines used in 
board manufacturing. One, the fabricator post- 
processor, contains the drill-tape formatter and 
profile/router formatter. It also has a design-rule 
checker which ensures that the correct spacing 
width exists between traces, that pads are of the 
correct size, and so on. In the second release of 
ECAM tools, the fabricator postprocessor will pro- 
duce files for bare-board testers. 

The ECAM system provides “neutral” data-base 
conversion, that is, it can quickly convert design 
data into equipment-specific file formats. For ex- 
ample, a manufacturing engineer might create a 
file for an n/c drill machine that breaks down 
halfway through a run. With a few keystrokes, 
he can create a new file for an entirely different 
machine and resume the production run. On oth- 
er systems, he would have had to manually 
change the file over to the new n/c machine. LJ 


For more information, circle 480 on the reader service card. 
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3. FULL HOUSE. This ECAM-produced phototool builds two copies of one pc- 
board layer, separated by a test circuit and surrounded by plating bars. 
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THE RISE AND FALL AND RISE OF CALAY 


alay Systems Inc. got off to a 

fast start. Founded in 1982, it 
was the first company to sell com- 
puter-aided-design equipment with 
100% automatic routing for work 
on printed-circuit boards. For 
three years, Calay dominated its 
slice of the CAD market. 

But, inevitably, competitors 
caught up. And by the time they 
did, around 1985, Calay was start- 
ing to flounder. Deep-seated 
structural flaws made it virtually 
impossible for the company to 
fight off its new rivals. Quicker 
than it had risen, Calay plunged. 

By August 1986, the company 
was in such serious trouble that it 
was forced to hire a noted corpo- 
rate “doctor,” Peter J. Shaw, as 
president. Shaw says that when 
he took over Calay’s condition 
was simple but critical: acute “‘fi- 
nancial hemorrhaging.” 

Now, things are looking up 
again. In one year, Shaw stanched 
the bleeding. More important, he 
bandaged the wounds. New man- 
agement was brought in and the 
former president and the vice presi- 
dents of sales, finance, and opera- 
tions were ushered out. New staff 
was hired. Tighter controls were 
imposed on operations. Tangled 
lines of authority were straight- 
ened and simplified, an effort that 
culminated in a change of owner- 
ship, with AGIV, a $2 billion holding 
company based in Frankfurt, West 
Germany, taking over. 

With that accomplished, Shaw 
has stepped aside as a day-to-day 
manager. Peter K. Maeussnest, a 
former consultant who had tried 
to acquire Calay himself, now 
serves as president and chief ex- 
ecutive. Shaw, now back at the 
Shaw Group, his consulting firm 
in Orange County, Calif., still acts 
as a consultant to Calay. Both 
men say Calay is making the right 
moves toward regaining its front- 
runner position. 

As an example, they point to 
the new ECAM work station (see 
p. 61), which links CAD equipment 
closely with the factory floor by 
presenting product design specifi- 
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cations in a format useful to man- 
ufacturing engineers. It not only 
ties into Calay’s own CAD gear, 
but will also offer an open archi- 
tecture that can interface with 
equipment from other vendors. 
The CAD equipment, Calay’s 
original product line, is being up- 
graded, too. The company is pre- 
paring its latest generation, the 
V05 line of CAD work stations and 


MAEUSSNEST: Calay’s new CEO has taken 
over the job of rebuilding the company. 


software. In the process, it is up- 
grading the hardware from 16 to 
32 bits, a move Maeussnest likens 
to installing a new engine in an 
automobile. 

ECAM and the new VO6 line rep- 
resent what has always been Ca- 


lay’s strength: “a fundamental 
core of technology to build on,” in 
Shaw’s words. The problems lay 
with the company that was trying 
to do the building—its operations 
were widely dispersed and corpo- 
rate authority was. fragmented. 

Calay is actually four compa- 
nies: Calay Systems GmbH, based 
in Frankfurt; Calay Systems Inc., 
based in Irvine, Calif.; Calay Sys- 
tems Ltd., based in Tokyo; and 
Calay Systems Asia PTE, based in 
Singapore. 

In theory, the German company 
developed the technology for Ca- 
lay products. Both the German 
and the U.S. companies built the 
hardware, which the U.S. compa- 
ny marketed. The U.S company 
then transferred the hardware to 


the Japanese and Singapore com- 
panies. They customized the 
equipment for the local markets. 

In practice, those operating 
units grew so autonomous that ef- 
fective teamwork evaporated. The 
Asian companies never meshed 
properly with their American and 
German counterparts. The U.S. 
company went beyond its role as 
manufacturer and marketer to 
strike out on _ its in 
engineering. 

To make matters worse, owner- 
ship was split among several 
shareholders in both Europe and 
the U.S., including Summit Ven- 
tures Inc. of Boston and the Ger- 
man technologists who had origi- 
nally started the company. None 
was the undisputed leader of the 
company. “They could not resolve 
who ran it,’ Shaw says. 

The problems went further than 
simple confusion. The owners had 
sharply divergent views on what 
the company ought to be doing. 
“Technological entrepreneurs in 
Europe and venture capitalists in 
the U.S. don’t usually see eye to 
eye,’ Shaw remarks. Generally, 
the entrepreneurs took a long- 
term view; the venture capitalists 
wanted short-term payofts. 

Shaw’s solution went to the 
heart of the problem. He found a 
single owner to replace the nu- 
merous shareholders. In July, 
AGIV bought out all parties. This 
move, along with enhanced finan- 
cial resources, paved the way for 
the arrival of Maeussnest, who is 
now shuttling between Germany, 
the U.S., and the Far East. 

Calay’s rebuilding is far from 
over. While the company was 
struggling, its competitors were 
solidifying their market position. 
Some of them, such as Cadnetix 
Corp. and ComputerVision, are 
many times the size of Calay, 
which now has about $25 million 
in sales annually. But Shaw, for 
one, is not discouraged. “Smaller 
size can be an advantage in mov- 
ing faster,” he says. Calay needs 
to move fast—it has a lot of lost 
ground to recover.—Larry Waller 





Electronics/ October 29, 1987 


| 





TECHNOLOGY TO WATCH 





NOW, WILL CAM 





FINALLY CATCH ON? 


roducing printed-circuit boards has al- 
ways been a tedious, time-consuming 
task. The advent of laser phototools in 
the late 1970s, followed by computer- 
aided-design work stations, began to change all 
that, and since then the goal has been to auto- 
mate as much of the job as possible, if not all of 
it. That goal—full automation—is getting much 
closer as new work stations for computer-aided 





manufacturing are beginning to hook up with 


CAD stations on the front end and laser photo- 
tools on the back end. Within a short period, 
manufacturing pe boards may be a totally hands- 
off enterprise. 

Now valued at $100 million, the CAM work sta- 
tion market should grow faster than 40% over 
the next five years. Whereas first-generation 
CAM work stations concentrated on improving 
the panelization task, which involves only the 
laser photoplotter, the current crop is providing 
data to run ever more production equipment. 
And the latest CAM work stations are acquiring 
design data from various CAD data bases despite 
strong objections from designers who are reluc- 
tant to give production engineers the ability to 
change board designs. 

The symbiosis of work station and photoplot- 
ter is the catalyst for automating the entire man- 
ufacturing process for printed-circuit boards. 
John Salzer, president of Salzer Technology En- 
terprises Inc. a market research firm based in 
Santa Monica, Calif., estimates that the world- 
wide installed base of laser photoplotters alone 
will triple, to almost 500 units, by 1991. “One 
source of sales for laser photoplotters is the 
installed base of 2,500 conventional photoplot- 
ters,’ says Salzer. These are typically in a board 
design lab where a designer produces a single- 
copy film of each board layer, which he provides 
to the manufacturer of the board. Moreover, 
each photoplotter sale should generate a demand 
for more than one work station. A laser photo- 
plotter can cost as much as $500,000, but it can 
serve more than one work station, which typical- 
ly costs less than $100,000. So it makes economic 
sense for a photoplotter purchaser to buy sever- 
al work stations to keep the plotter busy. 

Jeffrey Rittichier, product marketing manager 
for electronic systems at Gerber Scientific Inc. 
of South Windsor, Conn., estimates that there 
are between 600 and 700 sites worldwide that 
could use laser phototools, which represents a 
total available market of around $300 million. In 
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Automation of pc-board production gets closer 


as CAM stations lnk up with CAD stations 


and phototools; but designers slow process by 
objecting to CAD data going to factory floor 


by Jonah McLeod 





addition, Steven Zizzi, ECAM product manager at 
Calay Systems Inc., Irvine, Calif., says that by 
1991, sales of CAM work stations could hit 675 
units, worldwide (see graph). 

Conventional plotters make sense in the design 
lab because the volume of film (the photoplotter 
“masks”) is relatively low. But “laser photoplot- 
ters make much more economic sense on the 
manufacturing side of the house where many 
more board designs [pieces of film] are handled,” 
Zizzi explains. Potential customers for laser pho- 
toplotters and CAM work stations divide into two 
categories: captive and merchant pe-board produc- 
tion shops. “Noncaptive shops produce 57% of the 
pe-board dollar volume, but they represent 72% of 
all the shops making boards,” Zizzi asserts. “The 
average size of a noncaptive manufacturer is 
about $3 million in annual sales, compared with 
about $6 million for captive board makers.” 

In the U.S., there are 930 board manufactur- 


CAM WORK STATIONS WILL BLOSSOM 
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ers with under $2 million in annual sales, and 
only 11 makers with over $50 million in sales. 
Eight laser phototool manufacturers are compet- 
ing in this market and are providing CAM work 
stations. In addition, CAM work stations that will 
provide data to most commercially available pho- 
toplotters are coming from makers of CAD work 
stations for pe boards: Calay Systems Ine. of 
Irvine, Calif. (see p. 61), Cadnetix Corp. of Boul- 
der, Colo., and Royal Digital Systems Inc. of 
Palo Alto, Calif. 

Until the advent of laser photoplotters, a de- 
signer worked with CAD systems and convention- 
al photoplotters to create a positive film of every 
layer of a pc board. He then provided these to a 
production engineer. “Each layer can take an 
hour with a conventional photoplotter,” says Jer- 
ry Harvel, executive vice president of Royal Dig- 
ital Systems. Using a step-and-repeat camera, 





1. TIMESAVER. Infinite Graphics’ IGI-2000 allows operators to 
generate tooling artwork at the rate of 10 layers an hour. 


the production engineer then manually creates a 
larger piece of film—or phototool—containing 
repeated images of one layer of the pce board. 
This process is called panelization, and it is re- 
quired because manufacturing makes more than 
one pe board at a time. 

A fiberglass panel that can hold four copies of 
a board layer requires a phototool with four im- 
ages—and a critical concern in panelization is 
that the four images of the first layer fall pre- 
cisely in the same place as the four images of all 
other layers. So the phototool must be precise. 
With some high-density boards, the production 
engineer must compensate even for expansion or 
contraction of the film. Besides taking the time 
required to replicate the layer’s image, the pro- 
duction engineer must strip in other features, 
such as test circuits and any text that must go 
on the board. The process is akin to artwork 
preparation in a printing process. 

The laser photoplotter market got off the 
ground in 19883 when Eocom, then a division of 





American Hoechst Corp. in Somerville, N. J., 
sold the world’s first laser photoplotter. In 1984, 
Gerber Scientific bought Eocom and built its 
own CAM work station that uses CAD data to 
drive the plotter. The company also wrote its 
own panelization software, which ran on an IBM 
Personal Computer AT or compatible system. 

At the same time, Infinite Graphics Inc., a 
Minneapolis service house that produces boards 
from its customers’ design data, developed pane- 
lization software for its Gerber photoplotter. The 
software, which also runs on an IBM PC/AT, was 
subsequently offered as a separate product, the 
IGI 2100 Panelization System (see fig. 1). “It was 
the first panelization software package,” says 
Clifford Stritch, president and chief executive of- 
ficer of Infinite Graphics. “With panelization 
software on a work station, the production engi- 
neer could create in eight minutes an entire pan- 
el for every layer on the board and then plot the 
entire panel.” 

In 1986, McDonald Deitweiler Associates of 
Richmond, B. C., Canada, which had brought out 
its own laser photoplotter to compete with 
Gerber, purchased the IGI 2100 software and 
ported it to the Data General minicomputer fam- 
ily. “MDA is credited with developing the market 
for photoplotters and automated panelization,” 
says Stritch. 

But panelization software was only the start- 
ing point for fuller automation in pc-board manu- 
facturing, says Stritch. “CAM work stations from 
photoplotter manufacturers have concentrated 
on improving panelization for the production en- 
gineer,” he says. “But we believed from the be- 
ginning that panelization was only part of the 
solution. What was really needed was software 
that could take the entire CAD data base and 
build the input files needed by every piece of 
manufacturing equipment in the board produc- 
tion process.” 

New-generation CAM work stations from tradi- 
tional CAD work-station suppliers have begun to 
do just that by providing translation software 
that creates data files for specific production 
equipment. Three examples are Calay’s ECAM 
system, the Manufacturing Work Station (see 
fig. 2) that Cadnetix introduced in July, and 
Royal Digital’s Panelization Station, introduced 
this month. These systems, and the latest ver- 
sion of the IGI 2100 Panelization System, all pro- 
vide the output files needed to drive numerically 
controlled tools, routers, and bare-board testers. 

On these work stations, after the panelization 
process is through, a production engineer ex- 
tracts the data needed for, say, n/c drill equip- 
ment. He then specifies the sizes and types of 
holes to be drilled, and the format required by 
the drill. “The translator program is sophisticat- 
ed enough to sort through the graphics data and 
arrange the instructions to the drill machine to 
optimize operation,” says Robert Anastasi, direc- 
tor of CAD/CAM marketing for Cadnetix. For ex- 
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ample, the program will instruct the n/c tool to 
drill adjacent holes rather than have the tool 
move back and forth across the board surface, 
drilling holes randomly. 

CAM work-station suppliers are working to pro- 
vide a more complete set of translators. Calay, 
for example, boasts 31 different translators for 
various production equipment. At Cadnetix, “we 
recognize that there is a lot of custom equipment 
in the manufacturing area,’ notes Jim LeBrun, 
product marketing manager. “So we have added 
an English-like data query language, which al- 
lows a foreign piece of equipment to access every 
piece of data in the Cadnetix work 
station’s data base.” 

Harvel at Royal Digital Systems 
agrees that providing open access 
to CAM data is essential if the pro- 
duction floor is to achieve true com- 
puter-integrated manufacturing. 
“Our work-station data base is 
available and can be easily config- 
ured for any existing or new piece 
of production equipment,’ he 
claims. And computers, as well as 
automated production equipment, 
can access the CAM work-station 
data base. LeBrun cites the in- 
stance of a computer wanting infor- 
mation on the manufacturing pro- 
cess. “The Cadnetix system collects 
data on the number of drill holes in 
a board and the distribution of the 
hole sizes,” he explains. “In a CIM 
environment, the central computer 
could digest that information to de- 
termine when to change drill bits in 
the n/c drill equipment.” 

The last obstacles to full automa- 
tion—lack of standards for moving 
CAD data into CAM work stations— 
are being hurdled. “Data-base 
translators alone are not enough,” says Harvel. 
“The problem with moving CAD data into the 
CAM environment is that designers are resisting 
releasing the CAD data base to manufacturing,” 
Calay’s Zizzi explains. “They do not want manu- 
facturing [engineers] changing board layouts.” 
Designers have relinquished the Gerber file, the 
familiar format that drives a photoplotter, be- 
cause it contains only graphical information on 
locations of pads and routes for every layer. 
“There are over a couple hundred Gerber for- 
mats, but the one running on the older Gerber 
Vector Plotters is the one cited when everyone 
refers to Gerber file format today,” says 
Gerber’s Rittichier. An Electronic Industry Asso- 
ciation RS274D specification standardizes this 
file format. 

IGI’s Stritch says that, over the long term, 
companies building their own pc boards will 
eventually provide design data to manufacturing 
in order to remain competitive. ‘One of the most 
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2. FABRICATOR. The CDX-6000 gives fabrication gear CAD data it can use. 


compelling reasons for doing so is to improve 
quality and reduce cost,’ he explains. He cites 
the example of automatic optical imspection, 
which compares a known-good board layer with 
layers that have just been fabricated. “If the 
standard is bad, it can easily cost a manufactur- 
er $50,000 before the error is caught in final 
board test,” he says. The mistake could be avoid- 
ed easily by comparing the layers that have just 
been manufactured against an electronic image 
of the layer, derived from the CAD data base. 
Such costly errors are the reason that compa- 
nies building boards on government contract and 


major captive-board manufacturers are moving 
CAD data to manufacturing. With government 
contracts, the data is likely to arrive in IPC-850 
format, a Department of Defense standard. Cap- 
tive-board makers likely will provide data in the 
Calma GDs II Streams format or in a CAD-sys- 
tem-specific format—such as the Cadnetix or Ca- 
lay data-base format. 

In the future, once the Electronic Design In- 
terchange Format (EDIF) becomes a standard, it 
will be universal. ‘Until that time, we will be 
developing software tools that will allow produc- 
tion engineers to reverse-engineer CAD data from 
the Gerber file information,” Stritch declares. 
Such products will be forthcoming in the first 
part of next year. “Another alternative to having 
the complete CAD data base is to combine the 
Gerber data file with a netlist of the design,” 
LeBrun of Cadnetix offers. Data in the netlist is 
essential if the CAM work station is to provide a 
file to a board-stuffing machine. L 
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Its Symetrix architecture lets Unix and 
Pick run as peers with no degradation 


by Tom Manuel 





new software architecture that lets 
two or more operating systems run on 
the same computer with no degrada- 
tion in the performance of either is 
now at hand. Called Symetrix, the package ini- 
tially will support the Unix and Pick operating 
systems. But its maker—the Toltec Systems Di- 
vision of Edge Computer Corp.—says that Syme- 
trix will be able to handle other operating sys- 
tems as well. It was designed for Edge comput- 
ers and other machines based on the Motorola 
68000 microprocessor family. It could, however, 
be adapted for other processor instruction sets. 

Symetrix appears just as computer users are 
grasping for ways to get added value from their 
machines by running two or more operating sys- 
tems concurrently. The more operating systems 
a machine can handle, the more applications pro- 
grams will be available to it. But the hitch has 
been reduced functioning: typically, performance 
is sacrificed because one operating system runs 
as the native on the machine and supervises the 
others. The Symetrix multiconcurrent operating- 
software architecture overcomes this disadvan- 
tage by allowing the operating systems to run as 
peers on the same computer, each having control 
of the machine and each running at full native 
performance. 

Symetrix 1.0, available now, combines full- 
function versions of AT&T Co.’s Unix System V, 
release 2, and the Pick Systems Pick Open Archi- 
tecture, version 1.2. Both are popular operating 
systems, each with many applications programs. 





EDGE FINDS A WAY TO RUN TWO 
OPERATING SYSTEMS SIDE BY SIDE 








Symetrix Version 2.0, with many more features, 
will be available in the first quarter of 1988. 
And while Toltec is keeping mum about releases 
beyond Version 2.0, the Symetrix architecture 
makes possible many other combinations, such 
as adding MS-DOS. 

Through the Scottsdale, Ariz., division, Edge 
will market to end users and value-added resell- 
ers complete systems combining Symetrix soft- 
ware on the Edge computers for which it was 
created. The company will also adapt Symetrix 
for other machines that use the Motorola 68000 
microprocessor instruction set. ‘Technically, 
there are no inhibitions to porting Symetrix to 
other 68000-based machines,” says Al Dei Maggi, 
Edge’s vice president of marketing. “We will 
make [Symetrix] available through licensing at a 
reasonable cost; and we will promote it as a 
standard for multiconcurrent operating sys- 
tems.” Licensing fees have not yet been set. 

Getting two or more operating systems to run 
as peers, extracting equal efficiency from a sin- 
gle machine, was the prime challenge for the 
Toltec team. A second goal was a common file 
and input/output service for the two operating 
systems. Once these aims were achieved, the 
team found that the door was open to allowing 
programs running under the different operating 
systems to share data and use each other’s ser- 
vices and features. File sharing, memory shar- 
ing, and execution of processes across contexts 
are among the ways this can occur. To top it all 
off, the software engineers developed a common 
menu-oriented user-interface shell. This feature 
lets applications developers give end users a sim- 
ple way of running applications and isolating 
them from the operating systems. 

The Toltec team had decided at the outset of 
the Symetrix project a year ago that it was 
crucial for both operating systems to get equal 
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1.NO COMPROMISE. |n Symetrix, the Pick monitor and the Unix kernel sit atop the commonly shared I/O service layer. 
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dibs on the hardware resources of the machine. 
“The first and foremost design goal was to have 
Pick and Unix run as co-residents in the supervi- 
sor space of the 68000 memory,” says Gary Ep- 
ple, Edge’s director of software engineeering. 
“And while it is running, either operating sys- 
tem would have [at its disposal] the full native 
performance of the machine.” 

In the overall structure of Symetrix (see fig. 1), 
the Unix kernel and the Pick monitor sit atop the 
commonly shared I/O service layer, which contains 
peripherals drivers. At the top level, users have 
access to both Unix and Pick applications through 
the menu-oriented shell, the common user inter- 
face. The applications can have standard interfaces 
to their respective operating systems and need not 
be altered to run under Symetrix. 

The ability to execute two operating systems 
side by side comes from a software module 
called the Hypervisor. As a Symetrix system 
comes up, the Hypervisor first brings Unix up in 
the supervisor memory space. Then Unix carves 
out a part of the supervisor space for the Pick 
operating system and then loads it. 

Since the operating systems co-reside, the Hy- 
pervisor performs the complete context switch- 
ing required for both to share the central pro- 
cessing unit. To switch contexts, the Hypervisor 
saves the contents of all registers and loads up 
the values for the other operating-system con- 
text. The context-switch code is only about 100 
instructions—it takes about 10 ps to execute on 
the Edge 1000. 

The shortest time that the Hypervisor can let 
one of the operating systems run is 4 ms. Two 
things determine when a switch is made. First, 
system administrators can set the number of 4- 
ms ticks for each operating system, depending on 
the mix of jobs and users. Secondly, a continous 
dynamic balancing takes place automatically. 
When either operating system goes idle—all jobs 
are finished before the allotted time slice is 
over—Hypervisor switches to the other operating 
system. That way, no time is lost in running the 
two operating sys- 
tems concurrently. 
The computer oper- 
ates just as it would 
under one system. 

The  Hypervisor 
provides no. direct 
communication _ be- 
tween operating sys- 
tems. But since the 
systems and the ap- 
plications share the 
same machine—CPU, 
main memory, file 
system, and I/O sub- 
systems—it makes 
sense for programs 
to also share data, 
and for processes in 
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one operating environment to be able to commv- 
nicate with processes in the other. The engineers 
used a basic file-sharing mechanism in version 
1.0 of Symetrix and are creating much tighter 
coupling and interprocess communication facili- 
ties in version 2.0. This tool gives each operating 
system a set of jump tables, located on its side 
of the supervisor space, to use in requesting file 
and I/O services. In version 1.0, the basic level of 
file sharing uses these jump tables plus special 


_ processes running under each operating system. 


For example, when a Pick program wants to 
access data from a Unix file, it passes a Unix 
Open command to a so-called Unix daemon, a 
process waiting on the Unix side for Pick re- 
quests. The daemon then performs the Unix file 
access. Similarily, a process running on the Pick 
side and called a Pick phantom can access Pick 
functions when it gets a request from Unix. 

The common I/O service layer is implemented 
with Unix device drivers, so the Pick side trans- 
parently gets the benefits of the varied features 
of the Unix drivers. Standard Pick-1I/0 calls are 
issued by the programs, but the real Pick 1/0 
drivers have been replaced by virtual device driv- 
ers that intercept the calls, reinterpret them as 
Unix calls, and send them to the I/O service. 

Toltec is also incorporating in the common I/0 
service layer some Unix transaction-processing 
extensions that it purchased from the now de- 
funct EnMasse Computer Corp. Among them are 
a fault-tolerant file system using mirrored disks, 
enhanced terminal handling for large numbers 
of transaction-processing users, and a full-func- 
tion transaction-management system containing 
transaction logging. The mirrored-disk feature 
automatically records data on two different disk 
drives to assure data integrity in the event of 
disk crashes. The intelligent-terminal-handling 
software improves response time and productivi- 
ty. In the event of a system fault, transaction 
logging reconstructs and restores partial trans- 
actions. 

These features are being incorporated gradu- 


UNIX 
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X.25 
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COMMON 1/0 SERVICE ae 


X.25 NETWORK 


COMMON 1/0 SERVICE 


2. HANDY PIPES. Symetrix uses named pipes (a Unix interprocess communications feature) to link Pick and Unix. A 
Pick application uses a Unix service (a) and a Unix application can access a Pick data base (b). 





ally, but at least one of them—the fault-tolerant, 
mirrored-disk file system—will be available in 
Symetrix version 1.0. Intelligent terminal han- 
dling will be included in version 2.0, while trans- 
action logging will be added later next year— 
late in the second quarter or early in the third. 

Perhaps the single most important feature be- 
ing added to version 2.0 is interprocess communi- 
cation, which provides tighter coupling between 
the operating systems. This is a system to pro- 
vide the facilities for intercontext execution as 
well as sophisticated file sharing between Pick 
and Unix processes. The system achieves this 
kind of communication in three ways. 

First, it uses named pipes, a Unix interprocess 
communications feature that is a way of connect- 
ing two processes; it becomes available to Pick 
as well. By transferring data through named 
pipes, the two systems can share any type of file 
or I/O and communications services. An example 
of such intercontext execution might be a Pick 
application transferring data to an X.25 packet- 
switched network server process on the Unix 
side and subsequently transferring data over an 
X.25 virtual circuit (see fig. 2a). Likewise, a 
Unix application might run a Select operation on 
a data base using Pick’s sophisticated relational 
data-base management system (see Fig. 2b). 

The second means of achieving interprocess 


communications is through shared memory: Pick 
applications will get an interface to Unix’s 
shared-memory facilities. This means, for exam- 
ple, that the run-time statistics being gathered 
by each operating system could be accessed by a 
single analysis program. 

Finally, the third interprocess communications 
facility is the Unix System V semaphore, which 
is a software mechanism for coordinating coop- 
erative processes. 

Thanks to another aspect of Symetrix, end us- 
ers can enjoy this dual access while never having 
to worry about it. That’s because of the shell, a 
common menu-oriented user interface hiding 
both operating systems from the end users. Ap- 
plications programs can be installed under the 
Shell and the menu can be customized by a deal- 
er to create application-specific interfaces to his 
products. Some of the programs in an application 
may be running under Unix and the others un- 
der Pick—the user need not know or care which. 

In all, Symetrix will be an excellent software 
environment to team up with the forthcoming 
Edge 2000 multiprocessor system [Electronics, 
Sept. 8, 1987, p.66] driving high-availability, 
high-volume, transaction-processing applications. 
This powerful combination will allow Edge Com- 
puter to compete in a new marketplace. LJ 


For more information, circle 481 on the reader service card. 


HOW TWO ALIEN SOFTWARE WORLDS LEARNED TO COEXIST 


Before Toltec could bring the Unix and 
Pick operating systems together via Sy- 
metrix, it first had to bring two teams 
together from the very different soft- 
ware worlds those systems had 
spawned. And that was no simple mat- 
ter, say team leader Gary Epple and 
Toltec founder Al Dei Maggi. 

At the project’s start, the two groups 
were just not communicating. “It was 
interesting,” says Epple, director of soft- 
ware engineering at Edge Computer, of 
which Toltec is a division. “It was an 
issue of ownership and ‘not invented 
here.” Each side had its own “best” 


way of doing things. Pick people work 


in assembly language, for example, while 
Unix people write structured code in 
the C language. And their debugging 
tools are utterly different. 
Epple’s response was to throw the 
Unix and Pick people together in the 
same room in what he calls “joint 
investigation sessions.” Each side 
would present its approach to solv- 
ing a problem, such as disk optimi- 
zation. Then they would together 
hammer out the best way to handle 
it for Symetrix. After a few such 
sessions, things got better. “Now H 
they talk and want to learn about 
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AL DEI MAGGI 


both sides. They work together extreme- 
ly well,” says Epple. 

The dueling and sparring began in the 
spring, after Dei Maggi—then president 
of the startup Toltec—went looking for 
a partner with a good hardware plat- 
form and expertise in Unix to share his 
aim: bringing sophisticated new fea- 
tures to the Pick environment, especially 
the communications capabilities offered 
by Unix. The partner was Edge, which 
in March bought a 51% interest in Toltec 
and this month announced it would buy 
the rest. Dei Maggi is now Edge’s vice 
president of marketing. 

Dei Maggi had begun Toltec a year 
ago, created the product specification 
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for Symetrix, and recruited a small cad- 
re of Pick software experts. His techni- 
cal strengths are in understanding 
transaction processing, and the integra- 
tion and communications issues that it 
involves. He found in Edge “a lot of 
Unix experience” and a commitment to 
“staffing the Unix side of the engineer- 
ing project.”” Among the company’s re- 
sources was Epple, who had worked 
with Unix for many years at Honeywell, 
A.B. Dick, and Wang before coming to 
Edge some 3% years ago. In March he 
took on management of the eight-mem- 
ber Symetrix team. 

“My whole background is in porting 
system software,’ he says, and in tun- 

ing systems for high performance, 
| a big part of the Symetrix effort. 


But first came the challenge of get- 
| ting the Unix and Pick sides of his 


team working together. 
| A metaphor for that process can 
be found in the project name. When 
work began, the team was calling 
the system they were creating Pick- 
and-Unix, exemplifying its schizoid 
nature. “It helped a lot,” says Dei 
Maggi, “when we started calling it 
Symetrix: a single entity with two 
sides to it.” —Jeremy Young 
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is an unretouched copy made by Sharp's new full-color copier. 


Sharp’s new full-color business 
copier, with its advanced tech- 
nology, makes all others seem 
obsolete. 

It captures all the vibrance of 
the LeRoy Neiman original. That’s 
winning color—color that’s alive. 

And it can reproduce your busi- 
ness documents with the same 
astonishing results. From layouts 
to computer graphics. 
| It also enlarges, reduces, copies 
slides and makes transparencies. 
All in winning full-color at a sur- 
prisingly low price. 

See an authorized Sharp dealer 
for a demonstration. You'll wonder 
how you ever got along without it. 

For more information, call 


1-800-BE-SHARP or mail coupon. 

































FREE! A 20” x 30” poster of LeRoy Neiman’s ‘Winning Color” 
when you visit an authorized Sharp dealer for a full-color copier demonstration. 































Mr. James MacKenzie ae, 
| General Manager, Copier Division 
| Sharp Electronics Corp. | 
| Sharp Plaza, Mahwah, N.J. 07430 | 
| Please send me more information on Sharp's full-color copier. | 
1 NAME l 
. TITLE PHONE : 
| COMPANY J 
| appress | 

FROM SHARP MINDS |. on e | 
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Yamaha*® is known for its 
motorcycles. Its musical 
instruments. Sporting | 
goods. And audio 
equipment. 

But when it comes 
to LSI chips, board- 
level products and . 
computers, 
Yamaha may 
be the best 
kept secret in the world. 


OUR CHIPS AREYOUR 
CHIPS. 


For more than 15 years, 
Yamaha has done some of its 
best work for companies you 
probably know. 

If you've heard a CD 
player lately, you’ve probably 
heard our signal processing 
chip in action. 

And if you’ve gazed into 
the popular laptop computers, 
you ve seen the handiwork of 
our graphics controller chips. 

Yamaha manufactures 
sound chips. Graphics chips. 
Communications chips. And 
signal processing chips. 

Chips that synthesize 
voices. Go into audio equip- 
ment. Home computers. Video 
games. Graphics terminals - 
and a whole lot more. 

* So whatever 
% you design, it’s 
B= highly likely 
™ Yamaha 
} can bring 
your ideas 
to life. 

You can 
order our 
chips as 1s or 
we can always 
tailor them. 
And if you 
need full- custom, we do 
that too. 


OUR BOARDS ARE YOUR 
BOARDS. 


Yamaha can make your - 
next product sound like a 
cow. Or its graphics display 








Many popular CD 
players use Yamaha 
DSP chips and 
surface-mount, 
flexible circuits. 


|| Yamaha CRT and flat 
|_| panel display controllers 
| #/ are in many popular lap- 
|_| top computers. 


But, if all you 
want to do Is take 
advantage of our 
highly automated 
~ manufacturing 

- facilities, that’s fine 
~ with us, too. 

Just bring Yamaha the 
schematic and we'll build it 
in quantity. On time and on 
budget. 

No problem. 

Yamaha has the facility to 
build the latest in surface- 
mount boards. 

We'd like nothing better 
than to show you how well 
it works. 


OUR TERMINALS ARE gp 
YOUR TERMINALS. 


Yamaha can rN 
probably put your ‘<& 
name on a great- 
looking terminal 
for a lot less than 
youd expect. 

Our color 
graphics terminals 
are known for high 
quality, high 
performance and low price. 

That’s why some of the 
best-selling terminals in the 
U.S. and Japan are made by 
you- -know-who. 


OUR QUALITY IS > 
YOUR QUALITY. 


Yamaha 
can design 


Reliability. 

It’s an attribute that 
generally takes years 
to acquire. But if you 
do business with 
Yamaha, it’s a totally 
different story. 

Whether we’re 
making parts for you 
or ourselves, Yamaha 
enforces the same 
stringent quality controls 
every step of the way. 


: ook like a million. 









and manufac- 
ture boards with : 
the latest surface-mount 
technology or less sophis- 
ticated assembly techniques. 


Yamaha has no double 
standards. It’s the only way 
we work. 


AND YOU CAN BORROW 
OUR BEST PEOPLE IF YOU 
PROMISE TO RETURN 
THEM. 


When Yamaha . 
enters intoan | 
OEM agree- 
ment, we put ee 
our best people @ 
on the job. 

People ready, 
willing and able 
to stretch your 
imagination to 
the limit and 
help solve your 
design and manufacturing 
problems, as well. 

To put this multi-billion 
dollar international company 





Yamaha engineers 
use the latest CAD/ 
CAM techniques 
to customize the 
functions of a chip. 








» to work for you, call 


800-521-9074. 
In California, 
800-544-9939. 
m Or write 
to our 
National 
Sales 
Manager, 
Yamaha Systems 
Technology 
Division, PO. Box 
6600, Buena Park, California 
90622-6600. 
With your brains and our 
guts, there’s no telling how 
far we can go. 





Enter into a partnership with Yamaha and you have the 
resources and stability of a multi-billion dollar partner 
working on your behalf. 


© YAMAHA 


Systems Iechnology 


© 1987, Yamaha Corporation of America, USA 
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PANDA al sats 


THE WIND BLOWS. 


No matter where 
you want to fly, 
Northwest Airlines 
can get you there. 

Northwest flies 
all over the world, 
to over 220 cities in 
20 countries on 3 
continents. In fact, 
we've got the larg- 
est international 
route system of 
any U.S. airline. 

That’s why we fly 
millions of travel- 
ers around the 
world each year. 

So no matter 
where on earth you 
feel like going, call 
your travel agent 
or Northwest at 
1-800-225-2525 for 
U.S. reservations, 
or 1-800-447-4747 
for international. 

Northwest Airlines. 
We’ll make you feel 
as free as the wind. 














DSP Module 
Performs Up To 
100 Times Faster 


EUCLID, Datacube’s su- 
per-fast DSP processor 
module can perform math- 
ematical operations at 
up to 8 million instructions 
per second. Based on Ana- 
log Devices’ ADSP-2100 
digital processing chip, 
EUCLID represents a signif- 
icant milestone in DSP mi- 
croprocessor architecture. 
By augmenting the on-chip 
parallelism of the ADSP- 
2100 with additional on- 
card hardware, EUCLID is 
able to do sequential pro- 
cessing tasks in parallel. 
The result is a single board 
that performs up to 100 
times faster than a 16MHz 
MC68000. 

EUCLID fills the gap in 
processing system design 
between fast, specialized 
hardware-intensive solu- 
tions and slower, more flex- 
ible software-based solu- 
tions. EUCLID’s on-board 
hardware includes a writ- 
able program store, dual- 






ported data storage, 4 


| © Good News For IBM PC/AT Users 
* Datacube’s Sales Are Zooming 

* MaxWare Makes Complex Image Processing Easy 
| © Frame Stores For All Popular Buses 


LITY 





(MMU) for extended ADSP- 
2100 address space, a 
master/slave VMEbus 
interface, and a MAXbus 
region-of-interest (ROI) in- 
terface. The module also in- 
cludes an ANSI standard 
“C" compiler with in-line 
assembly facility and a li- 
brary of ADSP-2100 opti- 
mized image processing and 
numerical routines, calla- 
ble from ‘‘C"’ or assembly 
languages. 


Datacube’s MAX-SCAN is a programmable, 
asynchronous input module which digitizes images 
with resolutions and frame rates which do not 
match the RS-170 standard. 


This real breakthrough brings low cost, real-time image process- 
ing to many industrial and scientific systems using video sensing 
devices such as line scan and area Scan Sensors. 

In fact, MAX-SCAN supports most video formats. It accommo- 
dates both slow frame rates from sensors like scanning electron 
microscopes and fast frame rates from devices like radar scan- 
ners. Its many features include programmable line length from 
1 to 4096 pixels per line ... plus a programmable threshold Hori- 
zontal Run Length Encoder that stores the positions of grey 
scale transitions. 

With MAX-SCAN’s wide range of programmability it can handle 
the full range of image resolutions from as low as 1 x 1 to as high as 
4096 x 4096 pixels, and frame rates from tens of seconds up to the 
1000 frames per second range. 








 MAXbus Recognized As Digital 


Video Interconnect Standard 


Experts give Datacube's 
MAXbus much of the credit 
for the unprecedented suc- 
cess of the MaxVideo fam- 
ily of image processors. Its 
open architecture and its 


| noise immune ECL design 


have made the MAXbus 


| digital video interconnect 


the standard for the entire 
industry. 

MAXbus gives the user 
more ways to define and 


control the data pathways 






be changed in software be- 
cause MAXbus data paths 
are more programmable 
then ever before. And Max- 
Video systems can be ex- 
panded whenever addi- 
tional processing power Is 
needed because MAXbus 


interconnect cables are — 


so easily reconfigured. 
MAXbus has none of the 


bandwidth or pipeline con- | 


figuration restrictions in- 


herent in most other signal | 


processing systems. Its flex- 
ibility and expandability 
have been ini 


accep- | in-depth technical assistance wherever 


Sales/Service 
Organization 
Expands 


Datacube’s commitment to provide top 
notch customer service is clearly evident 
both in the US and overseas. The company 
continues to upgrade its rep and distributor 
network in number and in the degree of 
management and training support pro- 
vided. A toll free 1-800 customer assistance 
hot line gives Datacube customers the sup- 
port they require. 

At last count, Datacube's field organiza- 
tion exceeded 350 people working from 
over 60 offices. Their goal is to provide 
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|| TECHNOLOGY TO WATCH 


BN Advanced Computers Inc. is taking 
the wraps off a new operating system 
that promises to make waves in the 
world of parallel computing: a high-per- 
formance, multiprocessor version of AT&T Co.’s 
Unix. The Cambridge, Mass., parallel-computer 
pioneer has also unveiled a massively parallel 
new hardware base, the Butterfly Plus, along 
with two stand-alone computers built around it. 

The new operating system is Mach 1000, the 
first large-scale, parallel-processing, commercial 
system to evolve from Carnegie Mellon Universi- 
ty’s Mach multiprocessor operating-system kernel, 
which in turn is based on Berkeley Unix 4.8 bsd. It 
will be offered along with the company’s propri- 
etary Chrysalis operating system. 

Mach was meant to be a true multiprocessor 
implementation of Unix. BBN has modified it in 
its Mach 1000 operating system to offer exten- 
sive support for networking protocols, including 
the TCP/IP standard, and make it easier to imple- 
ment flexible virtual memory. For example, it 
allows two processors to share the same memo- 
ry address space while protecting against over- 
writing, and it also supports sparse address 
Space more easily than Chrysalis does. 

The new hardware, meanwhile, boosts the per- 
formance of each node in BBN’s current-genera- 
tion Butterfly architecture from 1 million in- 
structions per second to 2.5 mips. All this power 
is available at half the price of the hardware it 
replaces: $5,000 per mips. What’s more, Butter- 
fly Plus increases overall system performance 
from 250 to 600 mips for the maximum configu- 
ration of 256 processors, and also offers 1 giga- 
byte of shared memory. 

The Butterfly Plus is the heart of a new gen- 
eral-purpose computer, the Butterfly GP1000, 
which will be available next March. The ma- 
chine is intended for applications developers 
seeking higher performance in such tasks as pro- 
duction scheduling, circuit simulation, molecular 
modeling, and expert systems. Later next year, 
BBN will unveil the Butterfly RT1000, which is 
aimed at real-time simulation, scheduling, image 
understanding, signal-processing, and telemetry 
applications. Though both machines will share 
the Butterfly Plus architecture, only the GP1000 
will offer the Mach 1000 operating system. The 
RT1000 will be equipped instead with both a 
pSOS real-time operating system and a VMEbus 
now under development. The computer will be 
beta tested the second half of next year. 

For BBN, the two developments represent the 
first expansion beyond the Chrysalis operating 
system and the first fruits of a $32 million fi- 





HERE COMES 

HIGH-POWERED 
UNIX FOR 
MULTIPLE CPUs 


BBN Advanced Computers is building a 
multiprocessing Unix around Carnegie 
Mellon’s Mach operating-system kernel— 
and Butterfly Plus hardware to run it 





by Lawrence Curran 








1.A MONARCH. The king of the Butterfly computer product line is the new 
GP1000 with up to 256 of the new double-speed processors. 
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nancing arrangement and limited partnership 
with Paine Webber Development Corp. an- 
nounced just last spring. The financing came 
less than a year after BBN was spun off in July 
1986 as a subsidiary of Bolt Beranek and New- 
man Inc., the pioneer network and communica- 
tions company. Its charter is to continue to de- 
velop parallel-processing computers based on the 
Butterfly processor and switch technologies. 

While the hardware enhancements embodied 
in the Butterfly Plus architecture are important 
to the GP1000’s improved performance, the ma- 
chine’s ability to offer the Mach 1000 operating 
system is crucial. BBN engineers have enhanced 
Carnegie Mellon’s Mach multiprocessing kernel 
to enable it to make the best use of the inter- 
processor synchronization mechanisms provided 
in the Butterfly architecture. 

Among these mechanisms, now supported by 
Mach 1000, are atomic operations. An atomic op- 
eration, such as an atomic read, is an operation 
that can’t be interrupted. This protects the integ- 
rity of one process from another. For example, a 
read involving a reference through the switch to 
a remote memory location can’t be interrupted. 
Atomicadd, atomicor, and atomicand are atomic 
operations that allow programmers to guard crit- 
ical regions and maintain data consistency for 
memory shared among processors. 

And while Unix is a time-shared system, Mach 
1000 allows users to dedicate certain processors 
to higher-performance applications or other job 
mixes. BBN has added special calls so that a 
programmer can create processes or allocate 
memory on specific processors, dedicate nodes to 
particular applications, and dictate how many 
processors should be used for an application. 

Mach 1000 supports BBN’s applications library, 


32-BIT DATA BUS 


a development tool for C and Fortran 77 pro- 
grams that helps programmers to manage sys- 
tem resources and to interface applications to 
the operating system. The library is called the 
Uniform System. It provides configuration inde- 
pendence for parallel programs, and creates a 
single large address space that resembles a fa- 
miliar uniprocessor development environment. 
The Uniform System provides dynamic load bal- 
ancing across all processors for high processor 
utilization and program efficiency. It also in- 
cludes a performance-analysis facility for graphi- 
cally displaying and analyzing program behavior 
dynamically. 

Mach 1000 also supports X Windows, the net- 
work-user environment that is becoming a de 
facto standard. This means that Butterfly pro- 
grammers can display both text and graphics 
applications and exchange information between 
windows. Mach 1000 takes Mach a step further 
by enabling the system to deal with a nonuni- 
form memory architecture in which it’s advanta- 
geous to keep some memory references local to 
the processor board and necessary to refer oth- 
ers through the switch to remote memory. 

To take advantage of the capabilities of the 
new operating system, BBN designers refined the 
hardware used in the two earlier generations of 
Butterflies. They managed to push the perfor- 
mance of the Butterfly Plus processor to 2.5 
mips per node by integrating 32-bit data and 
address paths throughout the system. The top 
performance in the earlier Butterflies 1s con- 
strained by the 24-bit data path dictated by 
board architecture and the 24 address pins of the 
Motorola 68020 microprocessor. The new proces- 
sor comes with 4 Mbytes of 256-Kbit random- 
accesS memory on each processor node, com- 
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2. NEW NODE. The new processor nodes for the Butterfly system are complete computers with memory and MC68851 memory management units. 
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pared with 1 Mbyte in the previous version of 
Butterfly. 
In the Butterfly architecture, the processor 


node is the basic processing element and the 


Butterfly switch uses techniques similar to pack- 
et switching to perform interprocessor communt- 
cation. BBN uses a 16-MHz Motorola 68020 micro- 
processer at its full capability and a 68881 float- 
ing-point coprocessor, which implements the full 
IEEE 754 specification for floating-point arithme- 
tic. In addition, BBN will be one of the first com- 
puter companies to use the Motorola 68851 mem- 
ory management unit, placing an MMU in each 
processor node. 

The new GP1000 computer will embody all the 
advances inherent in the Butterfly Plus technol- 
ogy. The GP1000 is a stand-alone, general-pur- 
pose parallel-processing computer that provides 
up to 4 gigabytes of demand-paged virtual ad- 
dress space. It will be available in single-proces- 
sor increments for between $10,000 and $11,000 
per processor node. BBN executives say the ma- 
chine is appropriate for a distributed work-sta- 
tion environment in which applications develop- 
ers want to adapt standard Fortran 77 and C 
applications to a higher-performance system. 

The machine carries out transparent multipro- 
cessing by using the 68851 demand-paged MMU 
to translate the virtual addresses employed by 
the processors into the physical addresses used 
by the processor-node controller. This controller 
manages switch transactions and memory refer- 
ences transparently, extending the multiprocess- 
ing ability of the 68020 by providing a suite of 
atomic operations. These operations make cer- 
tain that Adds, Ors, or Ands are protected 
against interruption during the brief delay when 
the process must access remote memory via the 
switch before completing the process. 


The memory modules of all the GP1000’s pro- 
cessor nodes (as in the earlier Butterfly) collec- 
tively and transparently form the system’s 
shared memory. Special circuitry in each proces- 
sor node automatically sends memory references 
either directly to local memory or, to maximize 
performance, to remote memory via the Butter- 
fly switch. The switch hardware remains un- 











BBN pushed the performance of the 


Butterfly Plus processor to 2.5 mips per 


node by integrating 82-bit data and 
address paths throughout the system 





changed, so this mechanism provides a tightly 
coupled communications network among proces- 
sors. However, its microcode has been modified 
to accommodate the full 82-bit data path of the 
new architecture. 

The switch comprises a modular collection of 
switching nodes that use packet-switching tech- 
niques to manage interprocessor communica- 
tions. Unlike some hypercube networks, the But- 
terfly switch frees the processors from commu- 
nications tasks. BBN maintains that the switch 
approach has advantages over a bus network. 
Buses are cost-effective for small configurations, 
but faster buses require more hardware on each 
processor node, resulting in more complex cir- 
cuitry. Further, bus contention increases with 
the addition of each processor. And while cross- 
bar switching reduces contention by providing a 
separate data bus for each processor and memo- 
ry module, crossbars grow exponentially in cost 
and complexity. CJ 


For more information, circle 482 on the reader service card. 


TRYING TO ANTICIPATE TOMORROW’S INDUSTRY STANDARD 


The principal developers of BBN Ad- 
vanced Computers’ new Butterfly fam- 
ily are hoping they’ve anticipated anoth- 
er industry standard in choosing the 
Mach 1000 operating system. Gary Rob- 
erts, GP1000 product manager, says 
“Our goal is to forecast what tomor- 
row’s standards will be. Today’s stan- 
dards can become tomorrow’s bottle- 
necks and we don’t want to get caught 
in a bottleneck.” 

He adds that BBN wants to sup- | — 
port standards in general. The saf- | 
est way to do that with the GP1000 | 
would have been to choose Berke- | 
ley Unix 4.8 as an operating sys- 
tem, because of its acceptance in 
technical and scientific computing, 
“but it wouldn’t have been right for | 
parallel processing.” ko 

Tom Blackadar points out that 
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Z8000 and the 68000, at a time when 





there’s precedent at BBN for such a se- 
lection, and hopes it works out as well 
as an earlier decision. Blackadar is pro- 
ject manager for the new Butterfly sys- 
tems, and a hardware specialist. He 
says BBN made a decision to go with 
the Motorola 68000 for the original But- 
terfly long before it was available. “The 
decision then was between the Zilog 


BLACKADAR (left), ROBERTS, and HOWE 






Motorola really wasn’t established in mi- 
croprocessors. We hope we see the same 
pattern with the Mach 1000.” 

The advantage of the Mach operating 
system, says Carl Howe, director of op- 
erating system development, is that it is 
a true multiprocessing operating system 
“that gives us an advanced base to build 
on. Its facilities for handling virtual 
memory are richer than Berkeley 4.3. 
We also felt that we’d benefit from 
an alliance with Carnegie Mellon 
University [the developers of Mach] 
and from being part of the Mach 
community. I think we can contrib- 
ute to that community, as well.” As 
an example of such a contribution, 
Howe cites BBN’s enhancement of 
Mach in Mach 1000 to handle non- 
unitorm—local and remote—memo- 
ry efficiently. 
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TECHNOLOGY TO WATCH 


UPDATE: FERRANTI IS BUSY 
WITH ITS BIPOLAR ARRAYS 














eaction to Ferranti In- 
terdesign Inc.’s DS 
family of 2,000- to 
10,000-gate bipolar ar- 
rays [Electronics, Oct. 2, 1986, 
p. 68] has exceeded the compa- 
ny’s most optimistic projections, 
according to Phillip Pollock, mar- 
keting manager for uncommitted 
logic arrays at the Scotts Valley, 
Calif., company. Pollock is un- 
willing to say how many design- 
ins it has won with the new fam- 
ily, but he will say that the com- 
pany is postponing the introduc- 
tion of any higher density versions. “We are 
finding that with a maximum of 10,000 gates, 
there are more than enough applications out 
there to keep us busy,” says Pollock. “When the 


A BIPOLAR GATE ARRAY THAT 
RUNS FAST ON LOW Libs deck 


Ferrunti puts a pale twist on an old 
arrays with J-ns ag 


J stem speeds—with 
power dissipaton ratings 3 that rival CMOS) abe 
SSS 0 

















user community signals that it needs higher den- 
sities, we are ready to go, but for now our cur- 
rent range of offerings is more than enough.” 

Built with the company’s advanced bipolar pro- 
cess, the DS series is capable of gate delays in the 
l-ns range, clock frequencies up to 250 MHz, and 
system speeds as high as 100 MHz. The gate ar- 
rays are fabricated using a 1.5-um version of the 
company’s collector-diffused-isolation process and 
implemented using a proprietary circuit technique 
called differential logic. 

This process requires only six to eight mask- 
ing steps, says Pollock, compared with the 12 to 
15 steps for competitive bipolar and CMOS pro- 
cesses. The flexibility of the series has been en- 
hanced through the use of a differential logic 
scheme involving the selective steering of cur- 
rent through a logic tree by means of differen- 
tial pairs of transistors stacked across the sup- 
ply rail, but with flip-flop delays that are only 
marginally greater than delays for single gates. 
The technique’s inherent common-mode rejection 
removes problems that are associated with noise, 
crosstalk, supply-voltage drops and temperature 
variations. —Bernard C. Cole 





TECHNOLOGY TO WATCH 





UPDATE: ITS XP MINISUPER 
KEEPS CONVEX ROLLING 





year ago, minisuper- 
computer pioneer Con- 
vex Computer Corp. 
transformed its uni- 
inesencnesin processor Cl machine into a fam- 
rere” eerie! ily of products expandable from 
i ;| one to four processors [Elec- 
tronics, Oct. 30, 1986, p. 56]. The 
Richardson, Texas, company also 
announced at that time a faster 
processor for the new Cl XP 
family featuring 1.5 times the 
performance of the old one: it is 
J built with 20,000-gate CMOS gate 
i =--| arrays, compared with 8,000-gate 
arrays in the first CPU. Other enhancements in- 
cluded 1-gigabyte memories and an 80 Mbits/s 
fiber-optic interconnection to lnk Cl XP comput- 

ers in a network. 

Now, a year later, most of the systems Con- 
vex sells are in the XP family. And “approxi- 
mately 50% of the XP systems sold so far are 
the [single-processor] XPls,’ says Bob Paluck, 
president. Most of the rest are XP2s, he says, 
although the company has just delivered its first 
four-processor XP4—an upgrade from an XP1— 
to the Scripps Institute in La Jolla, Calif. 


THIS MINISUPER Ce =e 
IS AIMED AT alter re 
PARALLEL 
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While the first buyers of the Convex Cl sys- 
tems were primarily research labs in industry, 
government, and universities, now commercial 
customers are starting to get in on the act. Pa- 
luck reports that in the last quarter, the compa- 
ny sold several systems to commercial users. 

But the three biggest application markets re- 
main structural analysis, signal and image pro- 
cessing by government and aerospace compa- 
nies, and geophysical exploration. The most 
promising emerging market, says Paluck, is in 
computational chemistry. “We see lots of action 
[there]; we offer all the key [applications] pack- 
ages [for computational chemistry ].” 

Indeed, Convex has worked with third-party 
application vendors to put up about a dozen 
chemistry applications. These were among more 
than 20 such third-party applications Convex 
added in its last quarter. ‘“We will have about 
200 third-party applications up by the end of the 
year, up from 100 at the beginning of the year,” 
says Paluck. 

With these applications running on Cl ma- 
chines, customers are getting a lot more work 
done. Paluck quotes a West German client in 
computational chemistry as saying that the Cl 
system allows one organic chemist to design up 
to 12 new organic compounds each week, where- 
as he was lucky to do 12 per year before. 

Another trend noted by Paluck is the in- 
creased use of the large main memories made 
available last year. These big memories are most 
used today in the geophysical and computational- 
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fluid-dynamics applications. “A large main mem- 
ory allows users to do three-dimensional model- 
ing instead of 2-d, and to be able to simulate 
much larger models, such as a whole airplane— 
even one as big as a 747,” Paluck says. 


The one new item introduced a year ago that 
is not getting much use yet is the fiber-optic 
link. According to Paluck, most of the hardware 
connections among Convex systems use Ether- 
net links. -Tom Manuel 


TECHNOLOGY TO WATCH 


ntegrated Device Technology Inc. went back 

to the drawing board last year shortly after 

it announced that it had just produced sam- 

ples of the first parts for its new 49C404, a 
“breakthrough” microprogrammable 32-bit-slice 
processor [Electronics, Oct. 30, 1986, p. 51]. The 
Santa Clara, Calif., company then spent a year 
developing a higher-performance version, which 
is now scheduled for introduction in the first 
quarter of 1988. 

“When we looked at the competitive situation, 
it was clear to us that to establish a presence in 
the marketplace we’d have to go into redesign 
on the part immediately, to generate an even 
faster follow-on,” says Larry Jordan, vice presi- 
dent of marketing at IDT. 

That meant the company had to decide wheth- 
er to go to market with the original 49C404, 
which was supposed to compete with 82-bit build- 
ing block designs from the likes of Advanced 
Micro Devices Inc. and Texas Instruments Ince. It 
chose not to, figuring the money needed to 
launch the product would be better spent sup- 
porting existing products. 

The new processor will boast instruction-exe- 
cution cycle times in the 40- to 60-ns range, ver- 
sus about 80 to 120 ns for the earlier part. The 





enser, lower-cost arrays for erasable 
programmable read-only memories 
were the promise held out a year ago 
by Texas Instruments Inc. for its con- 
tactless crosspoint EPROM array structure, 
dubbed ACE [Electronics, Nov. 27, 1986, p. 70]. 
Now, TI says that prototype EPROMs built with 
ACE have performed so well over the past year 
that it is preparing to launch a 1-Mbit EPROM 
family using the process. The devices will debut 
in the first quarter of 1988, says Pradeep Shah, 
manager of advanced nonvolatile product devel- 
opment in TI’s MOS memory division, Houston. 

ACE’s contactless structure overcomes the 
problem of using metal to make contact with the 
self-isolated cells of the memory array. Instead, 
the cells are accessed through buried n+ bit 
lines and orthogonal polycide word lines. Isola- 
tion between the bit lines and the word lines is 
provided by a layer of thick oxide grown over 
the n+ layer. Isolation from one bit line to the 
next is achieved by ion implantation. In practice, 
TI does use some metal, to reduce bit-line resis- 
tance. Expected improvements in polycides will 
eliminate all of the metal, Shah says. 
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UPDATE: IDT REWORKS ITS 
32-BIT-SLICE PROCESSOR 





speed improvement, Jordan says, 
is achieved through architectural 


and circuit improvements com- 


bined with an aggressive new | PARALLEL DESIGN GIVES 


; OOMPH TO 
CMOS process with 1.0-um geom- | . w& 32-BIT SLICE 


etries, compared with the origi- | ' TT 

nal’s 2-um CMOS process. : | prtem se 
Otherwise, the newer version |) 9. <u ol sng 

incorporates many of the fea- 

tures of the earlier one. Among 

them are a register file with 

four output ports and three in- 


put ports, an on-board funnel 


onfigurations. 


shifter that is linked sequentially a het enidate in he 


3. hi atin ayes ypstakes 





to an eight-function, 32-bit arith- | 
metic logic unit. Its three-bus aech ean IS Op- 
timized for bidirectional operations. These fea- 
tures allow shift, rotate, mask and merge opera- 
tions in a single clock cycle, the company says, 
rather than in separate cycles as in competitive 
designs. —Bernard C. Cole 





TECHNOLOGY TO WATCH | 


UPDATE: TI’S 1-MBIT EPROM 
TO USE CONTACTLESS ARRAY 


The first product is the 64 k —— 
by 16 bit TMS27C210, which is 
currently undergoing qualifica- | CONTACTLESS 4 == 
tion tests. This device will not sa pao Se ees 
quite deliver on the promise of | JUSTIN TIME = Sirah 
greater density: checking in at |<=7Siaitiiw. Sipserancy 
86,000 square mils, the chip ig |7—————"—™— S22 
comparable in size to convention- 
al 1-Mbit EPROMs. But Shah 
points out that the chip will be 
made with relatively loose 1.5- 
wm design rules, while competi- 
tive products use 1.2-um rules to 
achieve the same density. As to 
cost, Shah says the ACE process 
has the potential for greatly pdueme the chip 
size, a major cost factor. Prices have not been 
set. TI is also developing a 128 K by 8 bit version, 
the TMS27C010. Samuel Weber 
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~SUCCESS , 


The ACER team is working hard in more than 50 
countries round-the-world, round-the-clock. 
We'd like to do the same for you. 





At Acer Technologies, our 
commitment to research and 
development has enabled us 
to build better — and more 
affordable machines. 

Take our revolutionary 
ACER 1100 for instance. An 
80386-based per- 
sonal computer, the 
1100 is the culmina- 
tion of our accumu- 
lated successes over 
the years. 

Already it is set- 
ting the standard for 
others to follow. 


Here today, here tomorrow 


Driven by the power of a 
16MHz 80386 microprocessor, 
the ACER 1100 delivers power- 
packed minicomputer perform- 
ance. The fact is, the 1100 is 10% 
faster than the fastest 80386 
around, to date. And that’s just 
the beginning. 

The ACER 1100 expands the 
limits of today’s computing - 
runs US$6 billion worth of ex- 
isting software up to 300% 
faster than standard AT’s. Plus, 


Success is in your hands 





The 1100 makes a powerful yet 
economical graphics workstation. 


it will run tomorrow’s 
advanced 
32-bit 
saeaann FE ina 
up to 1000% faster than the 
AT’s of today. 


With 32- 
bit architecutre, 
unique interleaved 
memory and mas- 
sive expansion abili- 
ty, the 1100 speeds 
you into the realms 
of tomorrow. 

Power hungry users will 
find the ACER 1100's generous 
memory, storage and lightning 
processing speed indispensable 
for financial applications, CAD/ 
CAM, CAE, software develop- 
ment—even artificial intelli- 
gence applications. Not to men- 
tion network server needs. 

So, for calculation-intensive 
applications, success is certainly 
in the books. 

Success upon success 

At Acer Technologies, we 
design and manufacture a com- 


















plete line 
of personal 
compu- 
ters and 
peripherals to cater to ind 
dual needs. 

Like our range of 900 
personal computers. Total 
compatible with the indus 





The most advanced automatic testing 
to ensure total reliability. . 


standard PC/AT, the ACER 
was dubbed ‘‘the AT stanc 
to beat’ by Computer Curr 
a U.S. publication. 


BREEDS SUC 


PC-AT is a registered trademark of International Business Machines Corporation. 


Acer Technologies Corporation 

401 Charcot Avenue, San Jose, CA 95131. 

Tel: (408) 922-0333. Fax: (408) 922-0176. 

Toll-free nos: (800) 782-1155 (CA only), (800) 538-1542. 





«ACER 710 

































v ACER 910 


Soe 


BEG 


We've even designed the 
rfect computer for the value- 
ascious buyer who isn’t 
ling to compromise - the 
ER 910. 

Then there’s:the world’s fas- 
t 8088-based personal com- 


ter — our ACER 710. 

And right at this minute, 
r ACER 500’s are proving to 
invaluable educational tools 


students all over the world. 
Proud as we are of our 








ACER 1100 > 


achievements, we do 
not intend to rest on 
our laurels. Instead, 
we're surging ahea 
into the future—cre- 
ating new frontiers. 
And if our track record 


Our custom IC (ASIC) design eentel IS anything to ZO by, 


an important part of R&D investment. 


chances are you'll hear 
more about us in the near future. 


One more thing, we guaran- 
tee after-sales service through 
our worldwide distribution net- 
work, no matter where you are. 
Check us out today. We have a 
habit of making successes 
happen for people. 


- 


pee meron rraermerats te, 





Acer ¢ 
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our Only Choice. 


Oume 


UM8398L. 


ESO31 





Faster fe More Reliable + More Cost-effective 


UMC is one of the leading advanced IC manufacturers for IBM PC compatible 
_ systems. We supply chips and integrated chip sets to meet the requirements in IBM 
PC and PC compatible systems. Our chips plus your design make ioe Snes 
faster, more reliable, and more cost-effective. 


‘Planning: to COngHES: the PC system market? 0 with UMC is your only choice. 


We supply chips for PCIAT. PCIXT main board, display card, FDC card, HDC card, ard, oo 


EGA card, and multi vo card. 





18M, AT, AT, and EGA ore e registered. trademarks o International Business Machines Coro. 


mc UNITED MICROELECTRONICS CORPORAT ION i S 
For more information please contact: — 

U.S.A. ‘HEADQUARTERS: NMC CORPORATION | 
- ONG 84 ‘on reader service card yO . o | 3350 SCOTT, BLVD, BUILDING #57 SANTA CLARA, CA. 95054 








TEL: 408-727-9239 _TLX: 172730 NMC SNTA FAX; 408-9700548 S = eee 





OCTOBER 29. 


| MILITARY /AEROSPACE NEWSLETTER 


NOW ADA HAS A REAL-TIME | OPERATING SYSTEM 


he biggest problem in writing application software in Ada, the mandated 
high-level language for all U.S. military computers, has always been the 
lack of a real-time operating system that supports it. Now Ready Systems, a 
Menlo Park, Calif., software firm specializing in real-time operating systems, 
has joined with Telesoft, a supplier of Ada compilers, in an attempt to meet 
that need with RTAda. Targeted at embedded mission-critical systems, such 
as head-up displays, engine controls, and weaponry, RTAda draws heavily 
on VRTX, Ready Systems’ flagship real-time product. Ready Systems is 
expected to unveil RTAda and RTAda-1750A, a development system aimed at 
Mil Std 1750A computer applica at ADA Expo in Boston Dec. 8-11. 0 





















TRW SEES FIRST SILICON ON A PHASE 2 VHSIC MEMORY CHIP 


he first silicon to come out of TRW Inc.’s Phase 2 Very High Speed 
Integrated Circuits program is a memory chip built to demonstrate self- 

testing and self-configuring functions. But TRW’s Electronic Systems Group in 
Redondo Beach, Calif., acknowledges that the device does not boast the 0.5- 
wm dimensions called for by VHSIC Phase 2. Instead, it has designed the part 

with the 1.25-4m lines developed for Phase 1. The reason: a delivery delay 
for the Perkin-Elmer Corp. Aebele 150 direct-write electron-beam system 
needed to reach 0.5-um dimensions. The design called for a 725-Kbit usable 
capacity, but on-chip cell yields were high enough to give a 1.2-Mbit capacity, 
says Thomas A. Zimmerman, director of the company’s VHSIC program. 
Despite the delivery delay for the e-beam system, Zimmerman says TRW 
eae 10 meet 1989 Phase 2 delivery deadlines. UJ 




























DARPA SCRAMBLES TO FIND THE MONEY FOR SUPERCONDUCTOR RESEARCH 


he Defense Advance Research Projects Agency is looking to award con- 
tracts for high-temperature superconductor research in early January— 
but just where the funding will come from is still up in the air. Richard A. 
Reynolds, director of Darpa’s Defense Sciences Office, says the agency is 
willing to redirect about $50 million of its own funds over the next three years, 
‘but that won’t be enough. He figures that a minimum of $20 million a year for 
as many as 20 years or more will be necessary to put superconductors in the 
forefront of useful military technologies. There is hope that one well-funded 
defense program might be interested in kicking in some money: “It now 
appears that the Strategic Defense Initiative Organization may join the pro- 
gram, Reynolds says. The proposals cover applications ranging from thin- 
films for microelectronics and infrared detection to bulk magnets for sophisti- 
cated weaponry. CL] 




























UNITED TECHNOLOGIES TO ADD LINEAR BIPOLAR CHIPS TO ITS MILITARY LINE 


T° United Technologies Microelectronics Center, Colorado Springs, Colo., 
is adding high-voltage linear bipolar circuits to its line of digital CMOS 
military-standard products. UTMC plans to supply prototypes in next year’s 
first quarter on what are billed as the first standard monolithic transceiver 
circuits developed for the Air Force Mil Std 1553A and 1553B bus. The 
UT63M1XX family will be offered in both single- and dual-channel versions 
designed to meet 1,553 redundancy requirements. The dual-channel version 
features custom packaging with two physically and electrically isolated cavi- 
ties, each housing one of the transceiver chips. UTMC says the devices will 
dissipate less than half the power of conventional hybrid implementations, 
which typically require a 3.6- to 4.4-W duty cycle. The UT63M1XX family is 
planned for production in next year’s third quarter. i} 
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| MILITARY /AEROSPACE NEWSLETTER 


oneywell Inc. is pushing the limit on radiation-hardened, high-perfor- 
mance military static random-access memories with three new 64-Kbit 
SRAMs that should emerge next year. The Minneapolis company’s Solid State 
Electronics Division is planning first-quarter prototype deliveries and _third- 
quarter production on the HC6264R, 8K-by-8 chip built in 1.2um CMOS 
technology. Typical access times will be 80 ns for the part, which is being 
billed as the first 64-Kbit SRAM to meet strategic radiation-hardness levels as 
defined by the Transient Radiation Effects on Electronics Group, a joint military 
services organization. Total-dose tolerance will be specified at 1 megarad, 
although early versions of the chip have withstood up to 50 megarads in 
testing. Prototypes of two more 64-Kbit SRAMs, this time with 40-ns oe 
times, are expected by fall of 1988. 


HONEYWELL’S VHSIC-BASED 1750A CHIP SET REACHES THE FOUNDRY 


Joneywell Inc. is polishing off its design work and moving to the foundry 

with the first of the five chips that make up the Generic VHSIC Space- 
borne Computer. The GVSC, which uses CMOS chip technology developed 
under the first phase of the Very High Speed Integrated Circuits Program, is a 
radiation-hardened implementation of the 16-bit Mil Std 1750A architecture. It 
could become a critical part of several Strategic Defense Initiative programs. 
A ranking technical official at Honeywell's Space and Strategic Avionics 
Division in Clearwater, Fla., says the first two designs went to the company’s 
Plymouth, Minn., foundry in October and the remaining three will be there by 
December. First-pass test chips are expected in February, and initial volumes 
of the 1.25-um CMOS parts should roll off the. line in April. Honeywell's GVSC 
will boast worst-case throughput of 3.7 million instructions per second, 23% 
faster than the worst-case performance specified by the Air Force contract. UJ 


ASU DEVELOPS AN EXPERT SYSTEM FOR GaAs CRYSTAL GROWTH... 


he Semiconductor Materials Laboratory at Arizona State University has 

developed a fully automated system for growing gallium arsenide crystals 
that ups yields while virtually removing the need for a system operator. Under 
funding from the Defense Advanced Research Projects Agency, ASU re- 
searchers have developed an expert system and a digital computer that can 
take a typical Cambridge Instruments Co. 358 growth system and boost yield 
by almost 50%, while cutting operator time from 22 hours to just over 2 min. 
Lab director Gunther Schwuttke says he is getting single-crystal yields of 
better than 70% and controlling the diameter of his wafers to within 1 mm. 
Schwuttke says the improvements should become available to U.S. custom- 
ers through the San Diego, Calif., equipment company by mid-1988. L] 






... WHILE MIT SEEKS TO USE THEORY TO CONTROL GaAs GROWTH 


IT theorists are using fluid-dynamics calculations, heat-transfer calcula- 

tions, and advanced control theory to develop a gallium arsenide crystal- 
growth system that will be based not on human knowledge, as are conven- 
tional expert systems, but rather on theoretical laws and principles. Funded by 
the Defense Advanced Research Projects Agency, the goal of the program ‘“‘is 
to minimize or eliminate expert systems and have the theoretical model 
control, through a computer, the growth process,’’ says Gus Witt, the profes- 
sor of material science and engineering running the program. Key to the effort 
is the development of a heat pipe, a housing that, residing inside a reaction 
furnace, maintains temperature levels throughout the cavity far more accurate- 
ly than is possible with conventional furnaces. - J 
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70 GHz! HERE YOU SEE IT. 


PSP - 1000 


POOSECOMD SIONAL PAC! 


p trace shows 
GHz Sinusoid. 
nter trace display 
ows fast edge rise 
1e of 11.8 psec. 
‘ttom trace shows 
8 GHz Sinusoid. 
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hown here are four 

‘he highest 

‘formance, wide- 

1d sampling 

silloscopes 

silable today. 

vically, band- 

iths run from about 

) MHz to about 

GHz. When the 

ne 70 GHz signal 

nput to these con- 
itional scopes, 

at you see is mostly 

se. The purpose of this 
nparison is to dramatize 
unprecedented performance of 
Hypres PSP-1000 using super- 
ducting IC chip technology VS. 
performance of scopes using 
wentional electronics. 


JPERCONDUCTING OSCILLOSCOPE 
-ETS THE MEASUREMENT 
{ALLENGE 

Current circuit designs have left most 
inventional scopes and TDRs unequal 
the task. We've designed our new Pico- 
cond Signal Processor using Supercon- 
icting ICs and nearly dispersionless trans- 
ssion lines to deliver the measurement 
reed and input sensitivity needed to 
easure even the fastest signals of todays 
ra-high speed digital and analog circuits. 


JPERCONDUCTING SPEED 

The PSP-1000’s system rise time of 5 
coseconds delivers DC to 70 GHz band- 
dth which combined with 50xnV sensitivity 
ares the fastest GaAs-based signals 

ind in digital circuits, small signal and 
wer amplifiers, mixers, switches, mono- 
ic microwave ICs, mm wave and micro- 
ave Circuits and electro-optics! 


fee us at Wescon, booths 5040-5044" 





DISPLAY 


PROCESS 





SUPERCONDUCTING TRIGGER 

Our pre-trigger anticipates the signal and 
displays it directly. An on-chip supercon- 
ducting delay line provides triggering on 
the captured signal itself—all the way to 
70 GHz eliminating the need for external 
triggering schemes and cabling. There's 
more. . .Superconductivity has also 
eliminated jitter and drift providing rock 
solid waveform capture and display! 


SUPER OSCILLOSCOPE PERFORMANCE 

Equally important, front panel operating 
simplicity is combined with time and fre- 
quency domain (FFT) analysis to provide 
keystroke analysis of your waveforms. User 
memories save captured waveforms and 
instrument set-ups. Our living-color 13” 
display clearly makes using your displayed 
information easier. And the IEEE-488 stan- 
dard interface provides full data transfer 
and remote control. Of course, annotated 
waveform plots are available at keystroke 
command over the IEEE-488 I/O to most 
HP-GL plotters. 


MARKERS: 





SUPER SPECS 


EFFECTIVE SAMPLING RATE: 50 Tera- 
hertz 


EFFECTIVE SAMPLING PERIOD: 20 femto 
seconds 


SYSTEM BANDWIDTH: DC-70 GHz 
SYSTEM RISETIME: 5 picoseconds 
INPUTS: Single or dual 

INPUT SENSITIVITY: 50 uV 


TRIGGER: Internal (to 70 GHz), 
external, or free-run 


...and much more! 


For more information call 800-553-0522. 


HYPRES,, inc. 


Making Superconducting Electronics a Reality 


500 Executive Blvd. Elmsford, NY. 10523 
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Avis features GM cars. 
(Or lellitclomeysre(<lame(sn Aliion 





A comfortable Cadillac people. Like Avis Express” service, Avis Rapid Return™ 
AVIS SUPERVALUE | Sedan de Ville or similar And now at selected airports across the U.S., Avis 
group car for only $45 a Roving Rapid Return, the new Avis Carside 
ADAY) = day. Available at many Avis Computer return service that takes Just seconds to 
locations across America. | complete. So travel in style with an 

And this cozy price comes Avis Cadillac. For information and 
with everything you expect _ reservations, call 1-800-331-1212. 


for a Cadillac Sedan devVille. from the We try harder® Or see your travel consultant. ® 





















SM 





Cars are available at selected U.S. locations, subject to availability, and must be returned to renting location. These rates are nondiscountable, and rates, terms and conditions are subject to 
change without notice. Rates have a free-mileage allowance. There is an additional per-mile charge in excess of this allowance. Refueling service charge, taxes, optional CDW, PAI, PEP and ALI 
are not included. Cadillac or similar group car available in New York area at a higher rate. Rates higher for renters under 25. At certain locations a charge for additional drivers will apply. Seasonal 
surcharges and blackout periods will apply. Call Avis for complete details. © 1987 Wizard Co., Inc. ; ; 
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ymos Corp. is wooing makers of IBM 

Corp. Personal Computer AT compa- 
tibles with a chip set that would enable 
them to build 16-MHz performance for 
about $300 in an assembled mother- 
board—that’s $25 less than competitors’ 
chip sets. Pricing on the six-chip set is 
$90. A 12-MHz version costs $75. 

Harnessed to CMOS versions of Intel 

Corp.’s 80286 microprocessor, 80287 
math coprocessor, 8042 keyboard con- 
troller, and 512 Kbytes of system memo- 
ry, the six-chip Poach/ATF-B set re- 
quires no additional TTL parts to imple- 
ment an AT system. The solution is 
based on the Sunnyvale, Calif., compa- 
ny’s extensive library of standard-cell 
“supercells.” It offers a total component 
count of 29 chips—including 20 memory 
chips—compared to more than 40 chips 
for the competition. Two more Poach 
chips can be added to make the design 
compatible with Intel’s 32-bit 80386 mi- 
croprocessor. 
PS/2 RIVAL. Clonemakers can even use 
the chip set to compete successfully on 
a cost/performance basis with IBM’s re- 
cently introduced Personal System/2 
Model 30, says Robert G. Andrews, di- 
rector of technical marketing. This is 
possible, he explains, because the Model 
30 does not support IBM’s Micro Chan- 
nel architecture or its Video Graphics 
Adapter standard. Several Taiwanese 
companies, he says, are already hard at 
work on AT clones that aim at matching 
the Model 30’s functionality. 

Operating system compatiblity pre- 
sents no problem because the Zymos 
chips support Microsoft Corp.’s MS-DOS 
and OS/2, the company says. 

Zymos started by upgrading its Poach 
1 and 2 chips, introduced in 1985. Zymos 
put a lot of effort into keeping the pin- 
outs similar to reduce the time AT de- 
signers need to adapt the new chips, 
says Andrews, but the earlier chips ran 
at 8 MHz, and additional logic had to be 
added to bring the enhanced versions up 
to 16 MHz. 

The update of the Poach 1 is the 
Poach 7. It performs system clocking 
and control functions, including clock- 
switch logic that is needed to maintain 
100% AT compatibility. Since AT expan- 
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ELECTRONICS SEMICONDUCTORS 


ZYMOS SIX-CHIP SET CUTS COST 
AND CHIP COUNT FOR PC AT CLONE 


POACH/ATF-B FAMILY ELIMINATES SUPPLEMENTARY TTL LOGIC 


ZYMOS CHIPS TAKE OVER PC AT FUNCTIONS 


REPLACES 8259As (TWO): 





MEMORY OPERATIONS. Replacing the 
Poach 2, the Poach 8 handles direct- | tions. It includes circuitry that puts the 
memory-access operations, 
timer-counter peripherals. 
















_POacHa =| —S—tsé#POACH 10 
DIRECT-MEMORY-ACCESS ADDRESS-BUS BUFFERS 
OPERATIONS, INCLUDING 
TIMER-COUNTER 
PERIPHERALS 


REPLACES 8237As (TWO); 
8254; 74612; 8284 


 POACH 12 


MEMORY CONTROL: e 1-KBYTE BATTERY-BACKED 
¢ CONFIGURATION RAM 


© PAGED, INTERLEAVED e SLEEP MODE CONTROL 
SUPPORT e REAL-TIME-CLOCK 


e BURST-MODE REFRESH OSCILLATOR 
e WAIT-STATE CONTROL e PROGRAMMABLE ADDRESS 


e SHADOW-RAM CONTROL ae 
: e TWO 24-BIT PROGRAMMABLE 
e8-, 16-BIT BIOS SUPPORT 


COUNTERS 


sion boards run at 8 MHz, the Poach | up to 16 Mbytes of memory. The Poach 
system must have the capability of | 11 data buffer handles parity generation 
slowing itself by 8 MHz when address- | logic. The Poach 12 memory controller im- 
ing an expansion board, says Andrews. 
In addition to the new logic, Poach 7 | This chip allows the use of slower, less 
also uses Zymos supercells to replace | expensive dynamic RAMs for system 
five chips on the original AT mother- 
board: two Intel 8259A programmable- 
interrupt controllers, an 82288 bus con- | DRAMs and achieve wait-state perfor- 
troller, an 82284 clock generator, and a | mance of half of a clock cycle in a two- 
Motorola Corp. 6818 real-time clock/ | way interleaved page mode. Using 100-ns 
CMOS random-access memory to hold | DRAMs, the wait-state drops to a tenth of 
the date and time as well as configura- 


plements memory-control configuration. 


memory. Running on a 16-MHz clock, for 
example, designers can use 120-ns 


a clock cycle in four-way interleaved page 
mode. 
The Poach 18 targets laptop applica- 


including | 80286 microprocessor in standby mode 


It replaces | to extend battery life. It can actually 
two Intel 8237 programmable DMA con- | put the laptop to sleep between key- 
trollers, an 8254 programmable interval | strokes, according to Andrews. The 
timer, an 8284 clock generator and driv- 
er, and a Texas Instruments Inc. 74613 | tery-backed RAM, which holds system 


Poach 18 also includes 1 Kbyte of bat- 


information in memory when the laptop 


Samples of the Poach 7 and 8 chips | is in the standby mode. 
will be available in mid-November. 

The remaining four Poach chips are all | tops, the Poach/ATF-B fits applications 
new and will be available in sample quan- | such as _high-integration, small-footprint 
tities late in the first quarter of 1988. The | desktop AT systems; PC AT-based termi- 
Poach 10 chip supports the Lotus-Intel- 
Microsoft Extended Memory System Ver- 
sion 4 to the system board and to extend- 
ed memory adapter cards. In other words, 
it gives the system the ability to address | Phone (408) 730-5400 


Besides high-performance ATs and lap- 


nals; and single-board computers. 

— Jack Shandle 
Zymos Corp., 477 N. Mathilda Ave., Sunny- 
vale, Calif. 94088 
[Circle 360] 
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he latest first-in, first-out CMOS 
memories from Thomson Compo- 
nents-Mostek Corp. use asynchronous 
read/write operation and a pipeline ar- 
chitecture to deliver cycle times of 40 
MHz, almost double the speed of its 
competitors. 

The 4505 FIFOs are intended for ap- 

plications that move data quickly on 
square-wave clocks. The parts specifical- 
ly target digitized video and audio sys- 
tems, image processing, analog-to-digital 
and digital-to-analog converters, fast 
data links, radar-return sampling sys- 
tems, and data-tracing functions. 
TWO INPUTS. The 1,024-by-5-bit MK4505 
hits such high speeds by implementing 
asynchronous operation. Two indepen- 
dent free-running input signals—each 
boasting 15-ns access times—combine to 
produce a device that equals the speed 
of a single-port input device running at 
a 40-MHz clock speed. The peripheral 
logic controlling the FIFO’s static-RAM 
array performs simultaneous read and 
writes to dual-port storage cells under 
asynchronous operation. 

‘We have partitioned the functions to 
happen concurrently,’ says Tom Tyson, 
memory products marketing manager. 
“In a regular RAM, you are normally do- 
ing all the functions at one [clock cycle].” 
The pipeline architecture of the 4505 parts 
enables them to perform some of the ad- 
dress-related functions while other bits 
are being accessed or stored. 

The company is fielding two versions of 





















x Inc. is boosting the density of 
its programmable logic devices al- 
most fourfold with a 9,000-gate PLD 
fabricated in the company’s proprietary 
logic-cell array based on a static ran- 
dom-access-memory technology. The 
XC3090 will become available in sample 
quantities in December, following hard 
on the heels of the San Jose, Calif., com- 
pany’s 2,400-gate XC3020 [Electronics, 
September 17, 1987, p. 69]. 

Unlike the restrictive AND/OR-plane 
architecture used in most PLDs, the 
3090 has a gate-array-like architecture 
that allows high gate utilization even at 
the 9,000-gate level, says Wes Patter- 
son, Xilinx executive vice president. A 
new 1.2-um double-layer metal CMOS 
process results in circuit performances 
equal to gate arrays in many typical 
applications, he says. Moreover, claims 
Patterson, the XC3090 breaks all previ- 


90 


XILINX HIKES PLD DENSITY 
BY 4X TO GET 9,000 GATES 


CMOS FIFO MEMORY CHIP RUNS AT 40 MHz 





FAST. The MK4505 hits 4 PF MHz eseeds by 
using two independent input signals. 


the device. A 24-pin master 4505 features 
status flags indicating whether the mem- 
ory array is full, empty, half full, almost 
full, or almost empty. It also has status 
flags for data-ready and output-valid. A 
20-pin version of the 4505 has been con- 
figured as a slave FIFO with extra en- 
ables for write and read. 

The devices were configured in a by-5- 
bit organization so they could slip into 
low-cost 300-mil-wide dual in-lie pack- 
ages with 24 and 20 pins instead of the 























ous barriers for programmable logic 
with its equivalent of 9,000 two-input 
NAND gates in the form of 640 user- 


flops. It also features 144 
user-programmable input/ 
output pins. 

A key strategy in the in- 
troduction of this second 
generation of high-density 
PLDs was to enter the mar- 
ket with low- and high-end 
devices—the 2,400- and 
9,000-gate parts—says Pat- 
terson. By using a modular 
design, the company then 
can fill in the family with a 
range of other densities. 

“What this means is that the designer 
can start designing with the larger de- 
vice and then select the appropriate ar- 
ray size for production,’ Patterson says. 





















definable logic functions and 928 thip- 















COMPACT. Xilinx uses pin- 
grid arrays in its new PLDs. 



























600-mil 28-pin DIPs housing competing 
1-K-by-9-bit FIFOs, says Tyson. By us- 
ing a master and slave 4505 pair, users 
can achieve a 10-bit-wide FIFO configu- 
ration that supports a parity bit and an 
additional control or status bit. The 
parts are cascadable to any FIFO depth 
without additional logic. FIFO system 
width can be increased to more than 40 
bits with no additional logic. 

NO CORRUPTION. The parts also have in- 
ternal latches to prevent data corruption 
from metastable logic states that could 
result from asynchronous operations, 
says Ross Smith, the chip’s designer. 
“This chip will take care of those prob- 
lems for you, which makes it ideal for 
high-speed systems,” he adds. 

Processed in Thomson-Mostek’s 1.2- 
um double-level CMOS technology, the 
45,000 mil? die has a worst-case power 
dissipation of 100 mA. The master and 
slave versions will be available at the 
end of October in three speed grades: 15 
ns, 20 ns (80-MHz or 88-ns cycle times), 
and 25 ns (20-MHz or 50-ns cycles). In 
quantities of 100 parts, the 40-MHz mas- 
ter sells for $53.81 each. The 30-MHz 
master is priced at $44.89 each and the 
20-MHz part costs $387.41. In similar 
quantities, the 40-MHz 20-pin slave is 
priced at $48.43 each for 40-MHz, $40.40 
each for 30-MHz, and $37.41 for 20-MHz. 

— J. Robert Lineback 
Thomson Components-Mostek Corp., 1310 
Electronics Dr., Carrollton, Texas 75006. 
Phone (214) 466-6000 [Circle 361] 


“Changes, both design and marketing, 
can be accommodated without the inven- 
tory risk of mask-programmed devices.” 
Since Xilinx used a modular approach, 
other members of the family can be 
generated very quickly. Samples of the 
entire family should be available during 
the first half of 1988, says Patterson. 

The 2,400-gate XC3020, with 64 logic 
eee and 128 user-definable logic func- 

mam) tions as well as 256 flip- 
| flops, will be available in 
| volume in the second quar- 
| ter of 1988. Parts will cost 
| about $20 each in large- 
| quantity purchases. The 
| 9,000-gate XC3090 packaged 
| in 175-pin-grid arrays will 
also be available in produc- 
tion volumes in the second 
quarter. Pricing is projected 
at $200 to $250 each in 
1,000-unit lots. 

Other devices in the family will in- 
clude the 3,000-gate XC3030, a 100-logic- 
block array with 200 user-definable 
functions, 360 flip-flops, and 80 user-pro- 
grammable I/O pins; the XC3042, a 
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Now you can use your PC to share infor- 
mation with your colleagues, update files in 
a common data base and route messages and 
other mail—electronically. 


WS, TANDY 
IA 


WORKGROUP 
SOLUTIONS ™ 
Just connect your Tandy computers 
and other PC compatibles on the proven 
3Com® network. People in your office will still 
be able to work independently, but they’ll 


have the added advantage of working together 
as a group—a workgroup. 


You can share printers and communicate 
with other workgroups in your office. And 
since 3Com’s network software is based on 
IBM® standards, you can use today’s leading 
business software packages. 


Installation is simple and worry free because 
Radio Shack handles all of the details. We’ll 
even arrange to train your employees, as well 
as provide the professional service and support 
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4,200-gate device with 144 logic blocks, 
288 user-programmable logic functions, 
480 flip-flops, and 96 programmable I/O 
functions; and the XC3064, a 6,400-gate 
device with 224 logic blocks, 448 logic 
functions, 688 flip-flops, and 120 pro- 
grammable I/O pins. 

Schematic entry for the 3000 family is 
available on the Dash and Schema II 





ach chip in the Maxim Integrated 
Products’ MAX690 CMOS family re- 
places about 10 integrated circuits and 
discrete components that monitor system 
power and switch main memory to bat- 
tery backup during failures. They also 
perform housekeeping functions common 
in microprocessor-based equipment, which 
earlier monitor chips don’t do. 

The Sunnyvale, Calif., company is pro- 
moting the MAX690 family as a second 
generation of supervisory IC for micro- 
processor-system battery backup. Appli- 
cations include real-time control, pro- 
grammable controllers, aerospace and 
automotive electronics, and intelligent 
instruments, the company says. 
WATCHDOG. In addition to power-failure 
detection and battery-backup control cir- 
cuits, the MAX690 chips have an on- 
board watchdog timer that alerts the 
system whenever.errors have hung up 
microprocessors. The watchdog circuit 
has timeout periods of 100 ms, and it 
can be set to wait 1.6 s after power- 
switching periods. The chips also have 
an on-chip oscillator. Write-enable pro- 
tection keeps data from being corrupted 
whenever system power falls out of ac- 
ceptable bounds. 

The parts pack extra functionality 
into a reasonable chip size of 116 by 84 
mils by using a patented pnp transistor 
designed for metal-gate CMOS technol- 
ogy, says Brian Gillings, director of 
strategic planning. The pnp transistors 
are used in switching power while the 
device is still running on the normal in- 
put power supply. They boast lower dif- 
ferentials between voltages going in and 












POWER-MONITORING CHIPS 
REPLACE UP TO 10 ICs 


development systems from FutureNet 
Division of Data I/O Corp., Chatsworth, 
Calif. By the end of the year the arrays 
will be supported on most major com- 
puter-aided-design work stations, says 
Patterson. — Bernard C. Cole 
Xilinx Inc., 2069 Hamilton Ave., San Jose, 
Calif., 95125. 


Phone (408) 559-7778 [Circle 362] 














out of the chip than do conventional 
MOS FETs, says Gillings. If FETs were 
used for switching, transistors would 
have to be four times their normal size. 
In the chip’s battery-backup mode, how- 
ever, FETs are used to switch power. 

The four members of the 690 line are 
aimed at what Maxim executives say 1s 
a growing number of system applica- 
tions that team software-running micro- 
processors with CMOS memories and 
battery-backed protection modes. The 
690 and 692 parts are housed in eight- 
pin packages, providing four basic func- 
tions: reset of output during power-up, 
power-down, and brownout conditions; 
battery-backup switchover; reset pulse 
if watchdog timer has not been toggled; 
and warning if system power is failing. 

The 16-pin 691 and 693 parts provide 
additional write protection of memory 
chips, adjustable reset and timeout peri- 
ods for the watchdog timer, and separate 
outputs to show battery switchover, low 
input voltage, or watchdog timeout. In 
all parts, full hysteresis is used to keep 
the circuit from trying to switch backup 
batteries on and off durmg brownouts, 
when normal power-supply voltages drop 
below the trip points. 

The 690 and 691 have 4.65-V thresh- 
hold detectors, while the 692 and 693 
trip at 4.40 V. An uncommitted 1.3-V 
threshold comparator is available on the 
691 and 693 parts for use as a power-fail 
indicator or for monitoring battery-back- 
up voltage. 

The 7-~m metal-gate CMOS chips 
have a standby current rating of only 1 
uA. Maximum power dissipation of the 
parts are 400 mW in 8-pin plastic 
dual in-line packages and 600 
mW in 16-pin plastic DIPs. In 
100-piece quantities, the 
MAX690/692 sells for $3.30 
each. The 16-pin MAX691/693 
sells for $3.80 each in similar 
quantities. Volume shipments 
began in October. -—- J. Robert 
Lineback 
Maxim Integrated Products, 510 N. 
Pastoria Ave., Sunnyvale, Calif. 


THREE CHOICES. Maxim’s power monitoring ICs come in 94086. Phone (408) 737-7600 


8- and 16-pin DIPs and in a 16-pin surface-mount package. 
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A 1-Mbit electrically erasable program- 


Technology Inc. offers designers high 


built with four 126-Kbit Seeq 28C256 


coupling capacitor. 


ter of 1988, the device will cost $17.50 


Seeq Technology Inc., 1849 Fortune Dr., 
San Jose, Calif. 95131. 


A CMOS family of 8-, 12-, and 16-bit 


tecture to form products in 85 ns—half 
the time competing devices take. 


plexed output structure, and that allows 


plies two 16-bit inputs and generates a 


packages, and surface-mount packages, 


ANALOG SWITCH IS 


fers five times faster switching than the 










SEEQ FIELDS 1-MBIT 
EEPROM MODULE 










mable read-only memory from Seeq 


capacity, low operating currents, and 
false-write protection. 

Packaged in a Jedec-standard, 32-pin 
dual in-line package, the MM28C1024 is 


CMOS chips, a decoder chip, and a de- 
The device can typically be written at 


a rate of 80 ps/byte. It complies with 
Mil-Std-883. Available in the first quar- 







each in 100-unit purchases. 










Phone (408) 432-7400 


MULTIPLIERS BOAST 
35-ns MATH SPEED 


[Circle 385] 






multipliers from Logic Devices Inc. uses 
1.8-um technology and improved archi- 







The architecture uses a nonmulti- 





the product to be read in a single step. 
The 16-bit LMU18 in an 84-pin sur- 
face-mount or pin-grid package multi- 






32-bit output. It costs $30.53 each in 100- 
unit quantities. The 12-bit LMU12 costs 
$22.29. The 8-bit LMU008, available in 
dual in-line plastic packages, ceramic 








costs $17.06 each. 
Logic Devices Inc., 628 E. Evelyn Ave., 
Sunnyvale, Calif. 94086. 
Phone (408) 720-8630 
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FIVE TIMES FASTER 


Siliconix Ine.’s DG411 analog switch of- 






company’s industry-standard DG211— 
and its 0.25-nA leakage current is one 
fourth that of the DG211. 

Fabricated with the company’s propri- 
etary high-voltage silicon-gate process, 
the DG411 boasts a 175-ns_ switching 
speed. Low power dissipation of 35 wW 
maximum allows the chip to be used in 
remote, battery-powered applications. 

Samples are available now with pro- 
duction quantities scheduled for delivery 
in December. 

In 100-piece purchases, the chip costs 
$3.15 each in plastic dual in-line pack- 
ages, $8.85 each in small-outline pack- 
ages, and $7.25 each in ceramic DIPs. 
Siliconix Inc., 2201 Laurelwood Rd., Santa 
Clara, Calif. 94054. | 
Phone (408) 988-8000 
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514-IN. DRIVE STORES 765 MBYTES 
AT ONLY $3 PER MILLION BYTES 





MICROPOLIS 16-MS DRIVE UNDERCUTS COMPETITION BY 40% 


icropolis Corp.’s 1560/1580 series of 

5¥%-in. Winchester disk drives deliv- 
ers 16-ms access times and 765-Mbytes 
capacity in the same package size as 380- 
Mbyte drives. And the drives are priced 
at $3 per Mbyte in quantity purchases, a 
cost the Chatsworth, Calif., company 
claims is about 40% below that of its 
only competitor. 

At this capacity level, the drives 
join a select circle occupied by only 
one other product: the 765-Mbyte, 
18-ms-access-time Model XT8760 
drives that Maxtor Corp. an- 
nounced a year ago. The cost per 
megabyte of the XT8760 is a little 
less than $5, says Maxtor, of San 
Jose, Calif. 

To round out its upgraded offer- 
ings while also addressing the 
threat from 3'%-in drives, Micropo- | 
lis is also introducing a series of 
half-height, 5%-in. drives that store 
from 85 to 182 Mbytes. 

Although the new ‘1765-Mbyte 

drives basically follow the same 
technology as their 880-Mbyte pre- 
decessors, design engineers made 
significant improvements to attain the 
increased performance and _ capacity. 
The drives can transfer data at up to 15 
MHz, for example, compared with a 10- 
MHz rate for the previous models. Also, 
the company has boosted track density 
from about 1,000 tracks/in. to 1,400—a 
40% increase. 
INTERFACES. Users may choose either 
the Enhanced System Device Interface 
or the synchronous Small Computer 
System Interface. With the 15-MHz 
data-transfer rate, the SCSI interface 
can transfer data at 4.0 Mbytes/s; the 
rate for ESDI is 1.88 Mbytes/s. 

The SCSI interface supports either 
single-ended or differential interconnec- 
tion. Reduced command overhead and 
the drive’s 64-Kbyte buffer and read- 
ahead feature also help speed response. 
Average seek time with either interface 
is 16 ms, which Micropolis claims is 
among the fastest on the market. 

The new drive not only targets origi- 
nal-equipment manufacturers incorpo- 
rating 5%4-in. drives in their products, 
but also those using larger (8-, 9-, or 14- 
in. form factor) drives in mini- and main- 
frame computers, says Chet Baffa, se- 
nior vice president of sales and market- 
ing. “The new Micropolis series com- 
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pares favorably with larger-diameter 
drives now used for applications where 
data is frequently accessed,” he says. 
While Micropolis and Maxtor are now 
apparently the only companies offering 
765-Mbyte drives, they won’t be alone 
for long, predicts Robert Katzive, vice 
president of Disk/Trend Inc., Mountain 


SPEEDY. Boasting a 15-MHz data-transfer rate, the 1588- 
15 with SCSI interface transfers data at 4.0 Mbytes/s. 


View, Calif., a consultant to the drive 
business. He notes that some 14 compa- 
nies presently market drives of approxi- 
mately 380 Mbytes, and the marketing 
pattern for each new drive often resem- 
bles that of its predecessor, he says. 

The history of 5%4-in. drives since ap- 
pearing on the microcomputer storage 
scene early this decade is that a new 
higher-capacity product is introduced at 
about 18-month intervals. Deliveries are 
then scheduled to commence about six 
months later, although delays have be- 
come common due to manufacturing 
troubles stemming from ever-smaller 
tolerances. 

The likely demand for 765-Mbyte-level 








drives is not yet clear, since there are no 
solid data yet. But Disk/Trend projects 
a burgeoning market for larger-capacity 
drives. In 1987, the firm says, some 
75,000 3800-to-500 Mbyte drives will be 
sold. In 1988, that figure will spiral to 
360,000 units. 

Micropolis’s new drives are specified 
at an average of 80,000 hours mean 
time between failure. For service, 
all boards and mechanical fixtures 
are individually replaceable units, 
with no adjustments required. Con- 
sequently, the company says that 
mean time to repair is only 15 min. 

Sample drives for evaluation will 
be ready during the second quarter 
of next year. Price for the SCSI 
model, the 1588-15, will be $2,395; 
for the ESDI unit, the 1568-15, 
$2,295. These prices are for quanti- 
ties of 2,500. 

Micropolis is also fielding its half- 
height 1650/1670 series of 5¥%-in. 
drives that store from 85 to 182 
Mbytes to target a market niche 
served by 8%-in. units. The appeal 
to microcomputer OEMs comes 
from higher performance—l6 ms seek 
times—and capacities well above 100 
Mbytes, which are generally not offered 
by the smaller drives, say Micropolis ex- 
ecutives. “The new 1650/1670 series pro- 
vides the best balance of form factor, 
cost, capacity, and performance—and in 
addition, a growth path to. higher capaci- 
ties not available with smaller drives,” 
says Baffa. 

The series is equipped with either the 
ESDI or SCSI interface and features a 
newly designed actuator that provides 
the 16-ms seek performance. On-track 
head positioning is maintained by a dedi- 
cated digital servo system that is based 
on an advanced digital signal processor, 





s which compensates for variations of 
| components. Data transfer is 10 Mby- 


tes/s. Mean time between failure is 
35,000 hours. 
Evaluation units will be available in 


| February, with quantity deliveries 
| scheduled for April. Price of the ESDI 
| model 1654 is set at $1,095. The model 
| 1674 with an SCSI interface will sell for 
| $1,165. Both prices are for 1,000-unit 
| quantities. 

| Micropolis Corp., 
| Chatsworth, Calif. 91311. 
| Phone (818) 709-3305 


— Larry Waller 
21123 Nordhoff St. 
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Ge performance rang- 
ing from bit-mapped mono- 


chrome at the low end to 340,000 
three-dimensional vectors/s 
drawing speed and color shading | 
at the high end is offered by |} 
Tektronix Inc.’s 4800 Series of | 
Unix-based work stations. | 
On the top performance rung | 
are two 4830 three-dimensional | 
color work stations that achieve | 
the fastest graphics throughput | 
of any stand-alone work station | 
now on the market, says the | 
Beaverton, Ore.-based company. 
A model 4830 3-d shaded-im- 
age true-color station runs at 
drawing speeds of 450,000 2-d 
vectors/s, 340,000 38-d vectors/s, and 
20,000 shaded polygons/s using the 
Gouraud shading technique. A model 
4330 configured for 3-d wire-frame pre- 
sentation without shading runs at the 
same vector-drawing speeds. By com- 
parison, competing machines typically 
produce 150,000 to 200,000 3-d vectors/s 
and 10,000 to 20,000 shaded polygons/s. 
The work stations, which are compati- 
ble with the popular Tektronix Plot 10 
software, use Motorola Inc.’s 68020 as 
their basic processors. The high-end 
models also use special processors in a 
concurrent-processing architecture to do 
the critical graphics functions. 
TWIN ENGINE. The high-end 4330 ma- 
chines have a twin-engine architecture— 
a 20-MHz 68020 central processing unit 
and a second 68020 running at 16.7 MHz 
and doing the job of a graphics-control 
processor. The twin processors communi- 
cate over a VMEbus and also through 
shared memory. The graphics-control 
processor handles communications and 
manages the display list, assisted by a 
concurrent processing engine with sever- 
al high-performance special processors. 
Among them is a picture processor 
consisting of three concurrent, special- 
purpose processors to execute graphics 
instructions. The first of these is a bit- 
slice engine, a microcoded, 32-bit-wide 
integer machine that fetches and de- 
codes display-list instructions. The sec- 
ond is the transform engine, a microcod- 
ed machine built around a very fast An- 
alog Devices Inc. ADFP8210 and 
FPALU3221 floating-point chip set. 
This pipelined engine calculates and ap- 
plies transforms, does vector clipping, 
and performs other complex geometric 
operations. The third is a tilig-engine 
gate array for frame-buffer addresses. 
A separate Z-buffer board performs 
the complex calculations necessary for 
hidden-surface removal. The board con- 
tains a 16-bit-deep Z-buffer and two cus- 
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TEK CLAIMS TOP GRAPHICS THROUGHPUT 
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CONCURRENT. Tektronix’s 4330 work stations use a special concur- 
rent-processing architecture to perform critical graphics functions. 


tom chips, called plane-equation genera- 
tors, that calculate intensity values and 
depth (Z) values for facet rendering. 

Finally, multiple frame-buffer control- 
ler chips on the frame-buffer board 
manage the pixels at that level. All 4830 
series models come with a_ 1,280-by- 
1,024-pixel 16-in. display. 

Following the 4330 work stations on 
the performance scale are the 4820 se- 
ries models, which are designed for 
high-performance 2-d graphics and boast 
drawing speeds of 90,000 2-d vectors/s. 

As with the more expensive 3-d sys- 
tems, the 2-d graphics performance is 
achieved with a pipelined concurrent ar- 
chitecture, but with lower-performance 





a family of bit-mapped display- 
controllers gets top performance 
out of high-resolution color monitors 
while packing all chips on a single 
board, rather than the multiple boards 
of competitors. The UDC-2600 series 
from Univision Technologies Inc. is de- 
signed for such applications as solids 
modeling, medical imaging, and comput- 
er-aided design. 

The series handles 1,280 by 1,024 pix- 
els with 26 bit planes and a 60-Hz re- 
fresh rate for noninterlaced displays. 
The Burlington, Mass., company 
achieves this high performance by har- 
nessing a 20-MHz Intel Corp. 82786 dis- 
play-controller chip with 6 Mbytes of 
dual-port video memory. Such _high- 
powered chips are needed for high-speed 
operations such as polygon drawing, 
line drawing, bit-block transfers, and 
multifont text generation, says Julius 
Perl, vice president for engineering. 
Dual porting of the video memory 


COLOR-GRAPHICS BOARD 
HANDLES HIGH RESOLUTION 








7) parts. The 2-d graphics engine is 
‘|a two-board set comprising a 
| control-processor board and a 
picture-processor board. The 
control-processor board has a 
_| 68020 graphics controller, cus- 
tom transform multipliers, and a 
custom bus fetch-ahead chip. On 
the picture-processor board, two 
Advanced Micro Devices Ince. 
* Quad Pixel Data Manager chips 
“serve as a drawing engine. 
These work stations have 16-in. 
displays in 1,024-by-768-pixel and 
1,280-by-1,024-pixel resolutions, 
and 19-in. monitors are available 
as well. 

At the low end, the 4810 work 
stations offer bit-mapped graphics in 
monochrome, gray-scale, and color work 
stations. The monochrome display offers 
640-by-480-pixel resolution and a 18-in. 
monitor. Gray-scale and color models 
come with 19-in. displays offering a res- 
olution of 1,376 by 1,024-pixels. 

The work stations are available now. 
Prices for the 3-d 4830 series models run 
from $37,500 to $51,500; the midrange 
4320s are priced from $23,500 to $37,500; 
and the low-end 4810s cost $9,995 to 
$18,950. —~ Tom Manuel 
Tektronix Information Display Group, Tek- 
tronix Inc., P.O. Box 1000, Wilsonville, 
Ore. 97070. 


Phone (503) 627-7111 [Circle 341] 







permits high-speed access to the host 
system—an IBM Corp. Personal Com- 
puter AT or compatible, or a Sun Micro- 
systems Inc. VMEbus-based work sta- 
tion. Perl says he knows of no other 
single-board color-graphics controllers 
for the AT or Sun work stations. The 
closest rival requires three boards and 
is more expensive, he says. 

An external VSB-bus interface is also 
provided for linking to an outboard co- 
processor or array processor at a rate of 
10 Mbytes/s. Perl says those who need 
very high-speed transfer—such as medi- 
cal imaging—would use this feature. 

The UDC-2600 series displays 16.8 mil- 
lion colors and offers two bits of graphics 
overlay for annotating graphic images 
with text, which is common in Landsat 
satellite-image analysis, for example. 

The standard board—2,048 by 1,024 
pixels with 8 bit planes of image memo- 
ry (1,280-by-1,024-pixel resolution)—is 
priced at $2,495. The maximum configu- 
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ration—2,048 by 1,024 pixels with 26 bit 
planes of image memory (1,280-by-1,024- 
pixel resolution), will sell for $6,995 and 
requires a daughterboard. Production 
shipments will begin in December or 
January. — Lawrence Curran 
Univision Technologies Inc., 12 Cambridge 
St., Burlington, Mass. 01803. 

Phone (617) 273-5388 


500-MBYTE CARTRIDGE 
BOOSTS STORAGE 70% 


DEI Ine.’s Series II Gold Plus 5%-in. 
data cartridges store up to 500 
Mbytes—60% to 70% more data than 
conventional cartridges. 

The new cartridges were built to pro- 
vide backup for Winchester disk drives 
and as an alternative to IBM Corp. 3480 
cartridge-based drives. DEI is also offer- 
ing 3%-in. MicroTape 2000XL minicar- 
tridges that can store 100 Mbytes. 






Daicel Chemical: A Worldclass Leader 
in Recording Materials 
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Daicel Chemical Industries is a worldclass leader in the development and manufacture of optical 
and megneto-optical disk products. The Company is leading the industry in research and 
development of disk substrates and magnetic film materials, focusing on polycarbonate 
substrates and magnetic films made from amorphous (non-crystalline) four element 
alloys of neodymium, dysprosium, iron, and cobalt.Our research has brought about 
results:results that mean an improvement in recording densitities, an improve- 
ment in performance, and an improvement in overall disk quality. At 
Daicel we will continue to apply our “chemitronics’ total system 
approach to solving our customers problems and deve- 
loping a new generation of technologies to 
support the information age. 


Sample cartridges of both types are 
available now. Volume production is 
scheduled to begin in January 1988. 
Suggested retail prices are $59 for the 
Series II Gold Plus 1000 cartridges and 
$35 for the MicroTape 2000XL 
minicartridges. 

DEI Inc., 10170 Sorrento Valley Rd., San 
Diego, Calif. 92121. 
Phone (619) 452-7840 [Circle 345] 


WORK STATION RUNS 
32 USERS WITH NO LAN 


Rexon Business Machines Corp.’s mul- 
tiuser work-station system is based on 
Intel Corp.’s 16-MHz 80386 microproces- 
sor and can support up to 32 users con- 
currently without a local-area network. 

The Summit 2000 system uses indus- 
try-standard IBM Corp. Personal Com- 
puter AT architecture. Its hardware fea- 
tures include a dedicated 32-bit memory 
bus, a 1.2-Mbyte floppy-disk drive, and a 
50-Mbyte fast-access Winchester disk 
drive. 

It has 1 Mbyte of main memory, two 
8-bit expansion slots, and six 16-bit ex- 
pansion slots. On the software side, it 
uses MS-DOS 3.2 and GW Basic soft- 
ware. 

The motherboard is socketed for an 
Intel 80287 or 80387 coprocessor. The 
system offers a wide range of configu- 
ration options, including disk storage of 
up to 380 Mbytes, streaming-cartridge 









=>) DAICEL CHEMICAL INDUSTRIES, LTD. 


_ Tokyo Head Office: 8-1, Kasumigaseki 3-chome, Chiyoda-ku, 
Tokyo 100, Japan Phone: [03] 507-3112 [Optical Memory Division] 
Telex: 222-4632 DAICEL J Facsimile: [03] 593-2708 


Daicel [U.S.A.] Inc.: 611 West 6th Street. Suite 2152 Los Angeles, 
CA 90017, U.S.A. Phone: [213] 629-3656/3657 

Daicel [Europe] GmbH: konigsallee 92a, 4000 Dusseldorf 1. 

F.R. Germany Phone: [0211] 134158 





















Circle 95 on reader service card 
















Product Showcase 


An exciting new marketplace of M@ Send for new catalogs 
products and services in full color. M Request product literature 


Electronics’ Product Showcase sec- ™ Get free samples 








tion is a fast and easy way for you to: And if you’d like to advertise your 






company’s products or services, 
products contact Carol Helton, Advertising 


M@ Find out about new capabilities Manager, at (212) 512-2143. 


HM Get ick look . 
a Electronics 


H Obtain information on new 








Electronics/October 29, 1987 


BASE RESISTANCE TEST SET 


woutg COLBY INSTRUMENTS, INC. 
<p BST VASE RESIGYANCE TEST SEY 


MOREL BRIA 


BASE RESISTANLE LONR 


The Model BR1A Base Resistance Test Set is 
the only commercially available instrument 
which measures the base resistance of an NPN 
or PNP bipolar transistor at 100uUA or 1mA 
collector current. It is fully automatic and 
computes the result within 20 seconds. Very 
importantly, a feature is built in to verify the 
accuracy of the measurement. The accuracy is 
typically 3%. The range of the instrumentisO to 
19990hms with a resolution of 0.10hm up to 
1950hm. Price: $7,500. 


Colby Instruments, Inc. is a leading manufacturer 
of very fast pulse generators and clock drivers 
with pulse repetition rates to 50100MHz and 
risetimes to 30ps. For further details, contact: 


COLBY INSTRUMENTS, INC., 1810 14th Street, 
Santa Monica, CA 90404. Phone: (213) 450-0261. 
FAX: (213) 452-0027. 
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PO. Box 1178 « Milwaukee, WI 53201 


414/289-9800 « Telex: RCA 286122 or WU 269452 
Circle 105 on reader service card 


tape drives, printers, and multiport-ter- 
minal support boards. 

The Summit 2000 is available now. 
Pricing starts at under $4,000. 
Rexon Business Machines Corp., 3001 Or- 
chard Pkwy., San Jose, Calif. 95134 
Phone (213) 641-7110 [Circle 348] 


OPTICAL DRIVES USE 
STANDARD SOFTWARE 


Laserdrive Ltd.’s LaserBank 800 optical- 
disk drive is compatible with magnetic 
disk drives, eliminating the need for 
software routines and access methods 
different from those used for the mag- 
netic units. 

As a result, the LaserBank 800 can, 
without modification, run application 
software and operating systems devel- 
oped for Winchester disks. 

The optical-disk drive offers 810 


Mbytes of storage, access times of 175 
ms, and data-transfer rates of 2.78 
Mbits/s. In the Winchester mode, it 
reads, writes, and appears erasable to 
the user. It also supports a write-once 
read-many mode. 

Available now, single-drive LaserBank 
subsystems retail for $4,995. Double-sid- 
ed 810-Mbyte optical cartridges cost 
$189 retail. 

Laserdrive Ltd., 1101 Space Park Dr., San- 
ta Clara, Calif. 95054. 
Phone (408) 970-3600 [Circle 346] 


ICON COMPUTERS LINK 
DIVERSE HARDWARE 


Icon International Inc.’s new MultiM- 
cro/Mainframe family of computers can 
link a variety of similar and dissimilar 
computers and operating systems. Us- 
ing multiple microprocessors in parallel, 
the computers can connect personal 
computers, minicomputers, and main- 
frames running the Unix, Pick, and MS- 
DOS operating systems. 

The family includes the Icon 2000 and 
3000, which are available now, and the 
Icon 4000, which will come to market in 
November. Prices begin at $15,000 for 
the 1-to-16-user Icon 2000 and at $30,000 
for the 16-to-64-user Icon 3000. The Icon 
4000 will accommodate 32 to 128 users 
and will sell for $55,000 and up. 

Icon International Inc., 774 South 400 East, 
Orem, Utah 84058. 
Phone (801) 225-6888 [Circle 347] 
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DESIGN & TEST emulator plugs directly into the top of 






TOOL LETS DSP DESIGNERS 
SEE RESULTS IN REAL TIME 


METME CUTS UP TO FOUR MONTHS OFF DEVELOPMENT TIME 
BY ELIMINATING THE NEED TO BUILD PROTOTYPES 


A’ development tool for digital- 
signal processing eliminates the 
need to build DSP prototypes by letting 
designers and engineers see the real- 
time results of changes in software or 
hardware on an oscilloscope plugged 
into the system’s analog input 
and output port. The Analog Ap- 
plications Development Sys- 
tem—AADS—can reduce the 
time it takes to design DSP ap- 
plications by as much as four 
months, say executives at 
Metme Corp. 

The AADS unit allows engi- 
neers to “tinker with the DSP 
algorithms, memory configura- 
tions, and analog-interface hard- 


formance and price for his spe- 

cific application,’ says Robert A. 
Nimmo, president of Metme. AADS was 
developed while the St. Louis, Mo., com- 
pany was developing its own DSP-based 
analog products. ‘““We believe what has 
been missing [in DSP development] is a 
tool that allows engineers to make just 


IN-CIRCUIT EMULATOR 
HANDLES 2280 CHIP 


Softaid Inc.’s Z280 Icebox in-circuit emu- 
lator supports all the features of Zilog 
Inc.’s Z280 microprocessor, including its 
extended input/output addressing, 16- 
Mbyte address space, memory manager, 
and 16- and 8-bit modes. 

Compatible with any computer or ter- 
minal, the emulator runs at full 10-MHz 
speed without wait states. A 64-Kbit 
overlay of random-access memory that 
can be mapped anywhere in the micro- 
processor’s address space speeds appli- 
cation development by functioning like 
part of the target system. 

The Z280 Icebox is compatible with 
Softaid’s TraceAlyzer, a real-time trace- 
and-performance-analysis system. The 
Z280 Icebox will be available in Novem- 
ber; it will cost $2,500. Available now, 
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a single change or a group of changes 
and immediately see the effect on the 
analog signal,” Nimmo says. 

Metme’s AADS unit can be used with 
an attached IBM Corp. Personal Com- 
puter or compatible to implement and 


PORTABLE. After software is developed, AADS can be taken into 
ware to explore tradeoffs in per- the field with its DSP program stored in battery-backed memory. 


examine relatively modest modifications 
to algorithms prior to embedding them 
in firmware. In addition, it can also be 
connected and used with a standard 
DSP development system for work on 
complex programs. 

The output of a development-system 


TraceAlyzer costs $1,495. 
Softaid Inc., 8930 Route 108, Columbia, 
Md. 21045. 

Phone (800) 433-8812 


[Circle 385] 


CODE GENERATOR 
IS BASED ON DSP32 


By adding a code generator that handles 
AT&T Co.’s DSP32 floating-point digital- 
signal processor to its DFDP2 Digital 
Filter Design Package, Atlanta Signal 
Processors Inc. lets system designers 
speed algorithm development. 

Unlike general-purpose packages that 
provide only filter coefficients, DFDP2 
generates chip-specific code for imple- 
menting digital filters. This means the 
algorithm runs on the actual hardware 
rather than in simulation, which allows 
for real-time testing. 

The new code generator enhances the 
original DFDP2 package, which handles 
Texas Instrument Inc.’s TMS320 DSP 
family. 

The AT&T DSP32-based code genera- 
tor retails for $249 and is available now. 
It is included in the $1,195 DFDP2 pack- 
age at no extra charge. 

Atlanta Signal Processors Inc., 770 Spring 
St., Atlanta, Ga. 30308. 


Phone (404) 892-7265 [Circle 386] 
























the AADS, which then runs the modified 
algorithms through its configured hard- 
ware and analog interface. Once labora- 
tory work is completed, AADS can be 
unplugged and taken into the field for 
trial runs with the developed DSP soft- 
ware safely stored in its battery-backed 
random-access memory. 

The initial version of Metme’s AADS 
contains a DSP engine in the form of a 
Texas Instruments Inc. TMS32020 or 
TMS320C25 chip. The development sys- 
tem’s analog port can be provided by 
either a customer-defined interface, a 
standard codec, or TI’s new 32040 DSP 
front-end chip [lectronics, 
Sept. 8, 1987, p. 150]. 

Data-conversion circuits in the 
unit’s analog interface can be 
set at various analog-to-digital 
and digital-to-analog resolutions 
or speeds. A range of memory 
speeds and configurations can 
also be plugged into the unit, 
allowing the system engineer to 
optimize price and performance 
for a DSP application. 

AADS weighs 15 Ib and has a 
power consumption of 15 W at 
120 V. The 15-by-13.3-by-4.3 in. unit costs 
$2,945 with analog interfaces. It is 
available now. 





— J. Robert Lineback 
Metme Corp., 4623 Morganford, St. Louis, 
Mo. 63116. 
(800) 445-3830 


SYSTEM CONTROLLER 
RUNS 4 TIMES FASTER 


Engineers can now harness the power 
of Intel Corp.’s 16-MHz 80386 micro- 
processor and 80387 coprocessor to their 
instrumentation setups with Tektronix 
Inc.’s PEP 301 system controller. 

For use with RS-422 test and mea- 
surement instruments, the controller 
runs two to four times faster than con- 
trollers based on Intel’s 80286 chip. It is 
compatible with a wide variety of instru- 
ments, including oscilloscopes, logic ana- 
lyzers, and digitizers. 

Operating on Microsoft Corp.’s MS- 
DOS, the PEP 301 system allows users 
to program control functions in Basic. 
Its RS-323-C port implements an easy 
connection with a wide variety of print- 
ers and plotters. 

The PEP 301 has a 40-Mbyte, 28-ms 
hard-disk drive and a 1.2-Mbyte 5%4-in. 
floppy drive, with slots for adding two 
half-height drives. The package includes 
a high-resolution color-graphics card, a 
color monitor, a dual voltage system 
unit, and application software. 

Available now, the unit costs $7,995. 
Tektronix Inc., P.O. Box 500, Beaverton, 
Ore. 97077. 

Phone (800) 833-9433 
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New and Current 
Products Presented 
by the Manufacturer 


roduct Showcase 


To advertise call Carol Helton, Advertising Manager (212) 512-2143 


DIGITAL SYNTHESIZERS IN 
VME/EUROCARD FORMAT 


These standard products offer sub-uwsec and 
phase-continuous switching, excellent phase 
noise, and digital simplicity/reliability. Range/ 
step-size combinations are: 

DC-3MHz/1mHz DC-15MHz/0.1Hz 
DC-32MHz/65mHz DC-110MHz/<1Hz 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 217 


Glide Through PCB Design. 


TangoPCB "Create the toughest board designs 


with powerful layout software that’s a snap to use. 


Function-rich Tango-PCB supports eight layers, 1 mil 
grid, OrCAD™ or Schema”™ netlist input, print/plot/ 
photoplot output, and more. 


TangoRoute Get impressive completion rates 


and remarkable speed with Tango-Route, a four layer, 


eleven pass autorouter. 


Just $495 each. 


For IBM PC/XT/AT/PS2. Compare features and you'll buy 
Tango. Or try full-function Demo Package, just $10. 

Order toll-free: 800 433-7801. VISA/MC. Thirty-day 

money back guarantee. CIRCLE 243 
ACCEL Technologies, 7358 Trade St., San Diego, CA 92121 





COMBO SYNTHESIZER: DDS + PLL 


Patent-pending design uses digital synthesis 
and phase-lock circuits to cover up to one 
octave from 20-235MHz in. 1.0Hz steps, with 
<-60dBc spurs and excellent @ noise. BCD 
control, 10.0MHz reference. Modules are 
1.25”x5"x7”. Qty 1: US$2,400, 6wks. Opt: FM, @ 
control, chasis, GPIB, custom mechanicals. 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 215 





Great Designs Start With 
Tango-Schematic:’ Just $495. 


Designs quickly come to life with Tango-Schematic’s easy- 
to-use drawing editor and extensive component libraries. 
Features four line types, four text sizes, repeat and block 
functions, unique built-in word processor. Includes DRC, 
BOM, Wire List, Net List outputs and crisp plots, prints, or 
laserprints. The perfect front end to our popular 
Tango-PCB and Tango-Route board design systems. 

For IBM PC/XT/AT/PS2. Just $495. Full-function Demo 
Package: $10. Order toll-free 800 433-7801. VISA/MC. 
Thirty-day money back guarantee. 


ACCEL Technologies, 7358 Trade St., San Diego, CA 92121 
Outside N., S. America contact HST Technology (Australia) 
Phone: 61-02-34-8499 FAX: 61-02-23-8771 


CIRCLE 243 


















DIGITAL SYNTHESIZER 
DOUBLES AS PHASE GENERATOR 


VDS-3 covers DC - 3MHz in 1 milliHertz steps, 
with <-55dBc spurs and <-136dBc/Hz phase 
noise at 1KHz offset, all from int/ext 10.0MHz 
ref. Phase-continuous switching in 0.5usec. 
BCD rem control or local. $1,995/stock. Options 
@ $500: IEEE-488, 720° phase control in 0.36° 
steps. 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 216 









SCHEMATIC-CAPTURE SOFTWARE 


HiWIRE® lets you quickly create and revise 
schematics on your IBM PC. HiWIRE features 
an easy-to-learn operation, an extensive library, 
and netlist, bill-of-materials, and smARTWORK® 
cross-checking utilities. HiWIRE is $895 and 
comes with a 30-day money-back guarantee. 
Credit cards accepted. Wintek Corp., 1801 
South St., Lafayette, IN 47904. (800) 742-6809 


or (317) 742-8428. 
WINTEK CORP. CIRCLE 260 
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PC/XTIAT CUSTOM KEYBOARDS 


Connect our custom keyboard interface PC board to 
your keys or ours and install in your case or ours. Con- 
nects to the keyboard port. Each key may be custom 
programmed to your specifications including macros 
& keytops. Use with the computer keyboard or stand 
alone. External board (no slot consumed). Typical 
$500.00 one time custom programming cost followed 
by low cost small or large production. 

Call 714-547-0880 for quote. 


Genest Techologies, Inc. CIRCLE 274 
1331 E. Edinger Ave., Santa Ana, CA 92705 


Also custom assembly language software and 
applications. 





reneeeagal 


BUGS IN YOUR CIRCUIT? 


Wasting time wrapping, unwrapping, cutting 
traces, bending leads? Test your ideas quickly 
and easily with the DIP ISOLATOR. Isolate 
any pin of a DIP IC. Use test points for 
rewiring. Use with emulator probe to turn off 
unwanted interrupts, resets. Sizes from 6 to 64 
pins. Prices from $22.75. Beta Automation Inc. 
3541 Old Conejo Rd., Newbury Park, CA 91320. 
805/499-5785. 


BETA AUTOMATION CIRCLE 253 
















ié Corey 


dICE-51: INCIRCUIT DEBUGGING 
FOR ONLY $795 


The CY-8051 in-circuit element replaces the 8051 and 
communicates with your IBM-PC over COM1. The 
powerful dynamic user interface provides source 
code and symbolic debugging with easy access to all 
8051 spaces. Live keyboard, Global Symbol Monitor, 
‘C’ support. Histogram generated during reduced 
speed execution. Lowest cost, most powerful 8051 
design support. Mil spec and CMOS versions 
available. 


Cybernetic Micro Systems 


Box 3000 * San Gregorio, CA 94074 « USA 
(415) 726-3000 ° Telex: 910-350-5842 


CIRCLE 226 
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DESKTOP IC.CELL DESIGN 


WHY NOT OFFLOAD IC CELL DESIGN 
FROM YOUR EXPENSIVE CAD SYSTEM 
TO A PERSONAL COMPUTER? 

JUST $4,995 CAN GET YOU STARTED USING 
DESKTOP CELL PRO WITH NO SPECIAL 
HARDWARE REQUIREMENTS. BRING CELLS 
IN FROM YOUR LARGE SYSTEM; SEND BACK 

VIA GDS-II STREAM 
FREE DEMO DISK CALL (408) 438-2199 


APTOS SYSTEMS CORPORATION 
10 VICTOR SQ., SCOTTS VALLEY, CA 95066 


APTOS SYSTEMS CIRCLE 202 


~NEW STATIONARY INPUT — 
MOUSE-TRAK 


e The space saving input device that emulates 
both Microsoft and Mouse Systems RS-232 
mice. ¢ With a single connection to your 
computer, no power supply is needed. ¢ 
MOUSE-TRAKs ergonomic design puts com- 
plete control of cursor and input at your 
fingertips. © Speed control allows the user to 
toggle the resolution with a 4:1 ratio. « User 
defineable keys adds versatility and comfort. 
For Further Information, Contact: 1303 Colum- 
bia, Suite 217, Richardson, Texas 75081 
(214) 234-5366 


ITAC SYSTEMS, INC. CIRCLE 237 


CAPTURE YOUR IMAGINATION 
FREE DEMO DISK 


Introducing A New Standard in Computer 
Automated Design For Engineering Profes- 
sionals. Imagine using a schematic capture 
program that’s faster than any other. A program 
complete with two layer menu, real time object 
editor, error checking, and erean apes proc- 
essing. Finally, imagine: all this for a fraction of 
what you would expect to pay for other CAE 
Software. The Schema family of Integrated CAE 
solutions. Call 800-553-9119 or 214-231-5167. 
1210 E. Campbell Rd., Richardson, TX 75081. 


OMATION INC. CIRCLE 223 


EMULATORS 8051/52, 8031, 80C31, 8032, 
8344, 800452, 800152, 80535, 800451 


e IBM PC plug in boards « 64K emulation 
memory ¢ 16MHz full speed Real Time Emula- 
tion « Command driven User Interface with 
static windows « Advanced trace capabilities 
¢ 16K trace buffer « Powerful Macros e Supports 
PL.M-51, C51 * Symbolic debugging « Prices: 
32K 8031 $1790, 4K Trace $1495. FREE DEMO 
DISK! CALL NOHAU CORP., 51 E. Campbell 
Ave., Campbell, CA 95008. 408/866-1820. 


NOHAU CIRCLE 211 


$695 EE DESIGNER™ LAYOUT 


Integrated Software Package. New! For those 
needing PCB layout only or for those already 
using a schematic design software package. 
Has many EE DESIGNER II layout features 
plus true netlist translation and symbol 


conversion from OrCAD and SCHEMA. Only 


$695 with 30 day money back guarantee. Call 
1-800-553-1177. Visionics Corporation, 343 
Gibraltar Drive, Sunnyvale, CA 94089. 


VISIONICS CORP. CIRCLE 228 


IMAGE PROCESSOR MODEL 67117 


A complete image enhancement system that 
consists of expansion, compression and 
colorization. These functions can be used in 
systems requiring information extraction and 
interpretation from video signals. Applications 
include robotics, manufacturing, R&D, medi- 
cal and military projects and systems. The 
output is standard NTSC. Price: 1-29 pieces, 
$6,858.00 


OPTICAL 


ELECTRONICS INC. CIRCLE 208 





EVERYTHING FOR THE EXORbus"™! 


EXORbus compatible, 6800/6809 family of 
micro modules for use in process control, 
production automation, materials testing and 
data acquisition systems. The 9619A Advanced 
Microcomputer offers full MC68BO09 process- 
ing power for $299.00 each at 100 pieces. Take 
a look at our 1987 catalog, “Everything for the 
EXORbus”. Contact Creative Micro Systems, 
3822 Cerritos Ave., Los Alamitos, CA 90720. 
(213) 493-2484 


CREATIVE MICRO 


SYSTEMS CIRCLE 207 


bili 


IEEE-488, PARALLEL, and SERIAL 
PORTS PLUS 4M BYTES of MEMORY 


@ Control any instrument. RS232 or '488. 


@ 4Mbytes of extérided/expanded memory. 


@ Software library and memory manager. 
@ High speed DMA. Risk free guarantee. 


Capital Equipment Corp. 
99 South Bedford St. 

Burlington, MA. 01803 
FREE demo disk. Call (617) 273-1818 


CIRCLE 206 





OEM188 SBC DEVELOPMENT SYSTEM 
FOR PRODUCT APPLICATIONS 


EXPANSION 
BUS 


The OEM188 - designed to bring your product to 
market in the fastest possible time - through the most 


productive software development environment 
available & cost effective hardware. 


e The OEM188 boots MS-DOS or CP/M-86. Write your 

rogram in Assembler, Forth, Basic, C, Fortran or Pascal. 

e ROM your code. The EPROM programmer is onboard 

and fully integrated into the hardware and software. 

e Develop your code quickly with Vestas ROMmed 

languages designed for control tasks. 
Size 8” x 8”. FDC for 4 drives, Dual UART with RS-232, TTL 
and RS-422 1/0, Bus - IBM, Printer port, Watchdog, Battery 
backed real time clock and up to 256 K static RAM/ROM. 
Programmer interface - terminal. Various I/O boards available. 
Prices starting as low as $329 each 


VESTA TECHNOLOGY, INC.°7100 W. 44th Ave.eSuite 101 
Wheatridge, CO 80033 © (303)422-8088 © VISA & MC 


CIRCLE 271 
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IEEE-488 PRODUCTS FOR 
PERSONAL COMPUTERS 


e IBM PC/XT/AT and Compatibles 

e IBM Personal System/2 

e Industry standard GPIB software for MS 
DOS and XENIX 

e Co-developer of GPIB support for Lotus 
Measure ASYST, LABTECH NOTEBOOK and 
TBASIC 

<7 NATIONAL Call for 
INSTRUMENTS™ = FREE Catalog 


> 12109 Technology Blvd. (912) 250-9119 


Austin, Texas 78727-6204 (800) 531-4742 
NATIONAL INSTRUMENTS CIRCLE 201 


ey : 
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PGA & LCC PROTOTYPE TEST 
ADAPTORS — VLSI 


lronwood’s line of VLSI prototype adaptors 
allow prototypeing of devices from 24 pin 
(video RAM ZIP) Shrink DIP, to 240 pin PGA. 
MP families 80X86 and 680X0 along with many 
other patterns. Annotated test adaptors for 
68010, 68020, 80186, 80386. Gold Machined 
pins/most wirewrap panel patterns. Customs 
— quick turnaround. Burn in sockets. IRON- 
WOOD ELECTRONICS, INC P.O. BOX 21-151 
ST. PAUL, MN 55121 (612) 431-7025 


VLSI ADAPTORS CIRCLE 234 





NEW 
IMPROVED 
EPROM PROGRAMMER 





STILL vust $349 


Now supports over 250 specific EPROM's and 
EEPROM's from AMD, Intel, SEEQ, TI, Fujitsu, 


Hitachi, Toshiba, and 21 others. 

Programs 87C51, 8749, 8741A, 8742 and other 
microcontrollers with optional heads 

Splits 16- and 32-bit files 

30 day money back guarantee 

Free PCDOS software runs up to 38,400 baud 
Gold Textool ZIF socket 


Same day shipment 


CALL TODAY FOR MORE INFORMATION 


ris Lis 
BPuicrosystems 


10681 Haddington, #190 / Houston, TX 77043 
(713) 461-9430 (800) 225-2102 
Telex: 1561477 


CIRCLE 227 









Z-LINE® POWER DISTRIBUTION & 
CONTROL SYSTEMS 


A/C POWER DISTRIBUTION AND CONTROL SYSTEM 
MODEL TPC 115-10A MTDTM, SPACE SAVER DESIGN 
FOR CLEAN POWER UP WITH MULTIPLE TIME 
DELAYTM PREVENTS HIGH CURRENT INRUSH BY 
SEQUENCING YOUR COMPUTERS POWER UP. 
FILTERS A/C LINE VOLTAGE AND PROTECTS YOUR 
SYSTEM FROM VOLTAGE SPIKES AND SURGES. 
PRICED FROM $422 TO $296. TO ORDER CALL (714) 
540-4229 FAX (714) 641-9062 OR WRITE PULIZZI 
ENGINEERING, INC., 3260 S. SUSAN ST., SANTA 
ANA, CA 92704-6865 


PULIZZI 
ENGINEERING, INC. 


TE EE488 


Technology that hits the mark 


@ For IBM-PC/XT/AT/IC/RT6150 and all 
other compatible computers 

@ For PHILIPS PC :YES 

@ HP commands (enter, clear etc.) 
implemented 

@ SRQ/ASYST compatible 

@ 64 kByte memory capacity 

@ DMA and INTERRUPT can be activated 
by simple commands 

@ HELP functions, SYNTAX monitoring in 
clear text 

@® BASIC, BASIC(compiled), TURBO-BASIC, 
(TURBO-) PASCAL, MODULA-2, 
FORTRAN, C, ASSEMBLER 


DEALER + OEM WELCOME 


CIRCLE 222 








CIRCLE 235 


Ines GmbH 
Neuenhéfer Allee 45 
5000 KOin 41 
West-Germany 
eccusmeiae Phone: -49-2 21-43 8659 
ea Teletex: -26 27-2 21-42 37 gizkin 
Datenverarbeitung FAX: 49-2 21-491871 








I PROMPT DELIVERY!!! 


Ss SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN for OCT. 25, 1987 


OUTSIDE OKLAHOMA: NO SALES TAX 


DYNAMIC RAM 
1Mbit 1048Kx1 100ns $29.50 
1Mbit 256Kx4 120 ns 32.00 
51258 +*256Kx1 100ns 6.95 
4464 150 ns 3.60 
41256 80 ns 5.95 
41256 100 ns 5.15 
41256 120 ns 3.95 
41256 150 ns 3.50 
41264 120 ns 5.25 

ROM 
27C1000 128kx8 150 ns 
27C512 = 64kx8 200 ns 
27256 32Kx8 250 nS 
27128 16Kx8 250ns 
STATIC RAM 

43256L-12 32kKx8 120ns 
5565PL-15 8kx8 150ns 


OPEN 61/2 DAYS, 7:30 am-10 pm: SHIP VIA FED-EX ON SAT. 


SAT DELIVERY | MasterCard/VISA or UPS CASH COD 
INCLUDEDON | Factory New, Prime Parts Poo 
FRecevepey: | MICROPROCESSORS UNLIMITED. INC. 

A y . . Peoria Ave., 
fe pt si0s0/2@| BEGGS, OK. 74421 (918) 267-4961 
v z No minimum order. Please note that prices are subject to 
change. Shipping & insurance extra, & up to $1 for packing materials. Orders received by 


9 PM CST can usually be delivered the next morning, via Federal Express Standard 
Air @ $4.00, or guaranteed next day Priority One @ $10.50! 


CIRCLE 245 


640K MOTHERBD UPGRADE: Zenith 150 
IBM PC/XT, Compaq Portable & Plus; hp Vectra 
80287-8 80387-i6 


160.00 $245.00 $510.00 


8087-2 
S 
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Analog Circuit Simulation 
A full featured SPICE based simulator runs on 
the IBM PC with interactive Input and Output 


These wave- 
: forms show an 
VOLTAGE - IS_SPICE 
analysis of a 


power supply 

_ snubber. 
Intu_Scope was 

— used for display 

and computation 
of power and 
energy. The 
output shown 
used an 
Intu_S 
plotter utility 


PRE_SPICE, $200.00: Interactive control, Monte Carlo 
Analysis, Optimization, libraries and parameter evaluation. 
IS_SPICE, $95.00: Performs AC, DC and Transient analysis. 
Intu_Scope, $250.00: Displays, manipulates and plots data. 
pane are not copy protected, come with a 30 day money 
guarantee and require PC with 640K RAM, fixed disk, 
coprocessor and CGA or EGA or Hercules graphics. 


P.O. BOX 6607 


San Pedro, CA 90734-6607 
Tele: (213) 833-0710 


CURRENT — 


POWER 


intusoft 


INTUSOFT CIRCLE 229 


SBX ANALOG I/O 


The RBX388 has 16 S.E. or 8 diff. analog 
inputs and 8 analog outputs, all on a single 
width SBX module of approx. 10 sq. inches. 
12 bit resolution on both inputs and outputs. 
Resistor programmable gain for inputs. Several 
jumperable ranges for outputs. On-board 
microprocessor provides optional continuous 
automatic scanning of inputs. ROBOTROL 
CORP., 16100 Caputo Drive, Morgan Hill, CA 
95037. (408) 778-0400. 


REMOTELY LOCATE YOUR PC MONITOR 


Now, you can remotely locate your monitor up 
to 1000 ft. from your computer. Also, feed many 
monitors at the same time using multiple 
Repeaters. SCREEN SENDER (tm) works with 
any computer using any TTL monitor including 
MDA, CGA & EGA. Great for public display 
systems, factory automation, conference 
rooms, training systems, etc. Transmitter & 
Repeater pair only $495. 6090 Jericho Tpk., 
Commack, NY 11725. (516) 499-0907. 


COMMUNICATIONS 


SPECIALTIES, INC. CIRCLE 250 


PRODUCT SHOWCASE GETS RESULTS 


Use this section to boost sales, introduce new pro- 
ducts, test new markets, offer free samples, distrib- 
ute catalogs and product information, and generate 
new leads. Get full color impact at now extra cost 
and a high response at a low cost per inquiry. 
Electronics’ readers turn to the Product Showcase 
in every issue to make quick decisions on what to 
buy. Your ad will be read by more than 131,000 key 
design engineers worldwide. 


TRACKER 1700 STAND ALONE 15 TO 40 MBYTE POWER 
FAIL PROTECTED RS-232-C CARTRIDGE TAPE SYSTEM 


Uses DC-300 Data Cartridges 

Automatic Power Fail Restart with NO DATA LOSS 
Auto-answer for Remote Sight Polling 

24K Battery Backed CMOS Buffered Stop-Start system 
Dual RS-232-C ports with Independent Baud rate select 
Ideal replacement for Columbia, Tektronics and 
Tandburg tape drives. 

Quantity priced under 2000.00 


Ideal applications: Data Logging, Telephone Call Logging, 
File Transfer, Data Archiving, Process Control System 
Monitoring For All of Your RS-232-C Data Storage Needs 
up to 40 Mbytes Contact 


: Data Track USA, 9451 Sohap Lane, 
7 Columbia, MD 21045, 301-992-9143, 


Telex: 6971182 COLRESH 
DATA TRACK CIRCLE 247 


IBM-PC/XT/AT or HEWLETT PACKARD LIF COMPATIBLE 
3.5” or 5.25” FLOPPY RS-232-C DATA COLLECTION AND 
TRANSFER SYSTEMS WITH UP TO 2.4 MBYTE OF STORAGE 


STOP!! ARE YOU RE-KEYING INFORMATION From Your 
Instruments, Data Loggers, and Analytical Equipment? Our 
Tracker 1400/1500 Can Record Data From Your Equipment’s 
RS-232-C Interface On A Disc That Can Be Transferred 
Directly To Your IBM PC/XT/AT or HP Computers 


* Power Fail Protected With NO DATA OR FILE LOSS 
* Remote Polling Via Auto Answer Modem 
* Front Panel Manual Or Remote Operation 
* 3% Or 5% Single or Dual Disc System 
* Up to 223 Files/Disc 
For All of Your RS-232-C Data Storage Needs up to 40 
Mbytes Call 
Data Track USA, 9451 Sohap Lane, 
| y Columbia, MD 21045, 301-992-9143, 
ra Telex: 6971182 COLRESH 





RBX388 CIRCLE 209 ELECTRONICS CIRCLE 275 DATA TRACK CIRCLE 246 
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duct Sh Ord 

, Product Showcase Order Form 

ame 
gs The best value for your advertising dollars. For a 1/9 page ad, here's all you have to do: 4 
; 1) Send a 35mm color transparency of your product. (Black and white glossy Title : 
photos are also accepted.) 

i 2) Include 10 lines of typed copy, no more than 43 characters to a line. (Include Company i 

7 Spaces between words and punctuation in your character count.) 1 

: 3) Write a headline of 32 characters or less. Address : 
4) We do all the rest. No production charges. | 

f 5) We also accept camera-ready art. Ad size: 214" wide x 3%” deep. a dl 

i 7 i 

, $750 7x $715 18x $600 = - : 
3x $735 12x $645 29X $970 

5 sep eee eee Phone fi 

Pr Send this form with material to: Carol Helton, Electronics magazine, Product Show- 4 
case Advertising Manager, 1221 Avenue of the Americas, 42nd Floor, New York, NY E| — 

f= 10020. (212) 512-2143 ectr ONnics i 
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POSITIONS VACANT 


Electronics Technician in Radiation Lab - 
University of Notre Dame. Duties include: 
construction and repair of electronic cir- 
cultry and instrumentation, general equip- 
ment repair / instrument trouble shooting. 
Minimum qualifications: 2 yrs. electronics 
school training plus 1 to 2 yrs. hands-on ex- 
perience in electronic circuitry. Send re- 
sume and salary requirements to: Depart- 
ment of Human Resources University of 
Notre Dame, Notre Dame, IN 46556 
EOE /AA. 





POSITIONS WANTED 





Electronic Engr, for hire. Microprocessor 
based designs, controls, telecom. Contract 
Or per diem. Mr. Barry Masel. 718- 
476-1516. 





SPECIAL SERVICES 





Overseas — 75 Countries — Interviewing 
now. All Fields — for Conn. interview. Send 
resume: Global Services, (O) Clinton, CT 
iia Transportation not paid to Connec- 
icut. 


Confidential Design, prototype, short pro- 
duction run services. CAD PCB layout. 
Micro-P Control Systems, Interactive Video, 
Smart House, Telecom. Communications 
Systems Labs, 23 S. Kam Hwy, #206, 
Wahiawa, HI 96786 Telex 6502990026MCI 
or Toll-Free 800-521-1364. 


Hardware and software development and 
in-house consulting in the following areas: 
Microprocessor based products, interactive 
video, machine controllers, video, video 
overlay, PC and PC/AT based systems. Ap- 
plied Computer Techniques, Inc. 3914 De- 
kalb Dr., Orlando, Florida 32809. (305) 851- 
2525, Incorporated 1978. 


TO ANSWER BOX NUMBER 
ADS: Address separate en- 
velopes (smaller than 11” x 5”) 
for each reply to: 


Box Number (As indicated) 
Classified Advertising Depart- 
ment 

Electronics 

Post Office Box 900, NY 10108 











COMPUTER 


MARKET PLACE 








100Mhz Logic Analyzer Card 
For PC/XT, PC/AT Monochrome & 


$1199 


-Threshold Voltage TTL, ECL, 
or variable from -10 to +10v 
-Totally Software Controlled 


-Programs All 20 and 24 Pin 
MMI, NS, Tl PALs 
-Programs Eproms from 2716 
to 27512 and 27512A 
-Software Functions Include: 
Read, Write, Verify, Protect, 
Edit, Print, and File Save 
and Load of Program. 
-All Software Included 

| CALL NOW FOR ORDERS 

a AND TECHNICAL INFORMATION (201) 994-6669 

q Link Computer Graphics, Inc. 4 Sparrow Dr., 

| Livingston, NJ 07039 


SPICE 


Z/SPICE professional circuit simulation 
Full version $300 Student version $79 


ZTEC 


up your PC 


box 737, college place, wa 99324 
(509)-529-7025 





HOT LINE 


To place your 
Computer Software Ad 


Call Ilene Fader 
212-512-2984 
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er than those in August. 
Bookings, however, did not 
match billings, causing the 
book-to-bill ratio for Septem- 
ber to fall to 1.04 from 1.06 
in August, notes the Cuperti- 
no, Calif., trade organization. 












































combined video signals into 
one microwave signal, which 
they then impressed onto a 
high-speed laser signal. GTE 
says that the approach can 
also be digital. 


application-specific integrated 
circuits. Lasa, a two-year-old 
processing equipment manu- 
facturer based in San Jose, 
Calif., uses a laser semicon- 
ductor process called the QT- 
GA Lasography System. The 
$3 million, 6-by-8-by-7-ft auto- 
mated system personalizes 
uncommitted gate arrays 
through two layers of metal 
interconnects under comput- 
er control. Lasa claims that 
QT-GA (quick-turn gate ar- 
rays) can deliver working 
parts in hours. Current ASIC 
prototyping processes take 6 
to 12 weeks. 





















SUPERCONDUCTOR 
CONTACTS IMPROVE 


A way to make low-resis- 
tance electrical contacts on 
high-temperature ceramic su- 
perconductors has been de- 
vised by researchers at the 
National Bureau of Stan- 
dards in Boulder, Colo., in 
collaboration with research- 
ers of the Pittsburgh-based 
Westinghouse Electric Corp. 
The contacts’ resistance is 
only 10 pO/cm?, several 
thousand times lower than 
that of conventional contacts. 
Because even a moderate rise 
in resistive heat can weaken 
or destroy the ability of the 
ceramic material to supercon- 
duct, the research may help 
pave the way to commercial 
applications of the supercon- 
ducting ceramics. 














APOLLO-SIEMENS 
TIES GROW TIGHTER 


Siemens AG, already Apollo 
Computer Inc.’s largest over- 
seas customer with an in- 
stalled base of 1,800 Apollo 
machines, will buy another 
$100 million worth of the 
Chelmsford, Mass., company’s 
work stations over the next 12 
months. In their latest agree- 
ment, Apollo will supply sys- 
tems to Siemens’s Communi- 
cation and Information Sys- 
tems Division. The Munich 
company develops work-sta- 
tion-based systems for applica- 
tions ranging from electronic 
and mechanical design and 
computer-integrated manufac- 
turing to technical documenta- 
tion and communications. 


AMD SIGNS PACT 
FOR MODEM CHIP 


Advanced Micro Devices 
Inc., which dropped its plans 
to make its Am79C14 2,400- 
bit/s modem chip last year, 
will be introducing another 
chip following an agreement 
with Micronas in Finland. 
AMD and Micronas have 
signed a multiyear pact to co- 
operate in the production and 
marketing of telecom chips, 
the first of which will be the 
single-chip full-duplex 2,400- 
bit/s modem. The modem will 
become available in the sec- 
ond quarter of 1988. 


















































































SEEQ, NATIONAL 
TEAM ON EEPROMs 


National Semiconductor 
Corp., Santa Clara, Calif., 
and Seeq Technology Inc., 
San Jose, Calif., are jointly 
aiming to dominate the mar- 
ket for high-density flash 
electrically erasable program- 
mable read-only memories. 
The two companies have en- 
tered a four-year technology 
licensing and manufacturing 
pact aimed at producing com- 
patible 256-Kbit to 1-Mbit 
CMOS flash EEPROMs that 
would replace slow-program- 
ming ultraviolet-light 
EPROMs. The firms estimate 
the market for 256-Kbit to 1- 
Mbit flash EEPROMs will 
nearly double over the next 
three years to about $1.2 bil- 
lion by 1990. 














































VERBATIM COATS 
DISKS WITH TEFLON 


Seeking to differentiate its 
floppy disks from its competi- 
tion, Verbatim Corp., Sunny- 
vale, Calif., is brmging out a 
new line of Teflon-coated 5%4- 
in. disks. The coating, only a 
few microns thick, is de- 
signed to protect the disks 
from damage due to finger 
prints, spills, or scratches. 
And because the disk surface 
is so much smoother than 
conventional floppies, head 
wear should be reduced, says 
Frank Ballinson, product 
manager for the DataLife- 
Plus disks. The impermeable 
coating keeps the stain away 
from the magnetic storage 
tracks beneath, and actually 
cleans itself during normal 
use as it rubs against a spe- 
cially designed jacket liner in- 
side the disk’s plastic enve- 
lope. The price is about 15% 
more than that of uncoated 
disks, a premium of $38 to $4 
per box of 10 disks. 






















SILICONIX CHOOSES 
MIXED ASICS 


Siliconix Inc., the chip manu- 
facturer based in Santa 
Clara, Calif., says it will in- 
crease the company’s. re- 
search and development 
spending in mixed analog-dig- 
ital arrays and standard cells, , 
to integrate the company’s 
products. Steering away 
from the other major seg- 
ment of the application-spe- 
cific integrated-circuit mar- 
ket, Siliconix will transfer its 
low-voltage 816000 and 817000 
digital gate-array families to 
International Microcircuits 
Inc., also in Santa Clara. 








































SATELLITE SERVICE | 
TRACKS OIL WELLS 


Statistical Tabulating Corp. 
of Chicago is launching a 
computer service that will 
process data sent via micro- 
waves and satellite from oil 
and gas wells equipped with 
wellhead-monitoring instru- 
mentation. During the first 
year of operation, the compa- 
ny hopes to equip about 
18,000 wells with the instru- 
mentation, which it co-devel- 
oped with Electro-Telecom 
Inc. of Plymouth, Mass. A 
computer center in Chicago 
will provide routine monthly 
account processing, as well 
as data analysis to assure 
wellhead equipment integrity 
and track remaining = in- 
ground reserves. 






























GTE TRIPLES VIDEO 
CAPACITY OF FIBER 


GTE Laboratories Inc., of 
Stamford, Conn., says it has 
developed a system that 
sends 60  broadcast-quality 
video channels over optical fi- 
ber, nearly tripling the previ- 
ous capacity for analog chan- 
nels. The development should 
help to make video transmis- 
sion by optical fiber cost-ef- 
fective in the future. In cur- 
rent systems, fewer than half 
a dozen video signals can be 
sent digitally and about 24 
signals can be sent in analog. 
Using analog microwave 
techniques, GTE researchers 













CO-INVENTOR OF 
TRANSISTOR DIES 


Walter Houser Brattain, a 
Nobel laureate in physics 
who helped invent the tran- 
sistor, died in Seattle, Wash., 
on October 13. He was 85. 
Brattain shared the 1956 No- 
bel Prize in. physics with 
John Bardeen and William 
Shockley, two AT&T Bell 
Laboratories colleagues who 
helped to discover the tran- 
sistor effect and develop the 
device in 1947. 
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CHIP BILLINGS 
REACH 3-YEAR HIGH 


U.S. semiconductor billings 
reached $1.05 billion in Sep- 
tember, a _ three-year high, 
says the Semiconductor In- 
dustry Association. Septem- 
ber’s billings were 19% high- 

















LASA HAS FAST 
IC-MAKING SYSTEM 
LASA Industries Inc., plans 
to market in the U.S. and 
Europe its quick-turnaround 
manufacturing system for 
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With Ciprico hardware, software, and humanware, 
you can make a more comfortable decision 


We start by taking your time frame 
for designing a high performance 
microcomputer or Supermicro as 
seriously as you. You'll receive an 
intelligent disk or tape controller 
board for evaluation as your sched- 
ule dictates. 

That's humanware. 

So is the experienced team we 
assign to help you get your board 
up and running. And our pledge to 
get back to you within four working 
hours any time you contact us 
during evaluation. 

Software you can take for 
granted is a driver written by our 
engineering staff to take full advan- 
tage of your system's performance. 


MULTIBUS is a registered trademark of Intel Corp. 


We can provide it with your board. will arrive on time and ready to work. 
Visit our plant and you'll see (In rare cases, If repair is ever 
how we develop new boards needed, take it for granted that we'll 
timely and reliably — with provide 48-hour turn-around. ) 
advanced design tools and a You'll even find us easy to 
large library of proven firmware work with. 
modules written in “C”. Also, - 
we have a comprehensive | wumme = Another thing to take for 
industry-leading ESD [uae = granted is our R&D commit- 
meee §=6ment to develop the highest 
program, burn-in, 100% 7, = eee = performance controllers. One 
In-circult testing, and is eee, = good example is our new 
Seomeeee:. § Rimfire 3400. This intelligent 
functional stress testing. Peet \Miebus ESDI disk controller 
In other words, YOu | : Geri eeseeeee. = features a unique 512 Kbyte 
see you Can take It for aes eeeeeeeeeee§ = intelligent caching architecture 
te f Lite de and a command queuing soft- 
granted that Every board | ware interface. For more 


information on all Ciprico con- 

trollers, for VMEbus and 

MULTIBUS | & Il, contact us now 
Ciprico Inc. 


2955 Xenium Lane 
Plymouth, MN 55441 


(612) 559-2034 
For more information call from your modem 1-800-332-0012 


CIPRICO (300-1200 baud, 8 bit, no panty 1 stop bit) and enter the access 
code CIPBUSS when prompted. (In VA call 703-476-5255) 
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PG-128] virtually redefines “high performance’. 
With this new Matrox color display processor 
at the heart of an IBM PC AT, 386 PC, or com- 
patible, a true professional workstation is born. 
Enhanced by four custom gate arrays, the 
PG-1281 is the fastest TMS34010-based 
board in the world today... and you have all the 
power of high-priced workstations at a fraction 
of the price! 


#1280 x 1024 resolution ® Full 64-bit band- 
width = 65,000 vectors/second ® 100 million 
bits/second BITBLT = Up to 1.5Mb on-board 
RAM #® Downloadable user code for easy appli- 
cation development #® Optimized drivers for 
major CAD packages * Compatibility with all 
current graphics standards: Windows, X Windows, 
CGA, VDI, PGA, and more... = Optional high- 
Speed 4D coprocessor and EGA/VGA add-on 
modules. 


If you need the best graphics performance 
available today, you need the PG-1281. 
For more details call us — fast! 


vm 1-800-361-4903 q (einen eine eas 


In Canada, call (514) 685-2630. IBM and IBM AT are registered trademarks of International Business Machines Corporation. 
Windows is a eee of Microsoft Corporation. ieSlhELEC 
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